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“Machine Shop Milling Practice.—XVII. 


By Horace L. ARNOLD 


The Ingersoll 36'x36"x95"° milling ma 


ne is shown in the following engravings, 
which Fig. 89 is a right-hand side view 


th the vertical spindle in place, Fig. 90 is 


eht-hand side view with a large gang mill 


process of execution, and 
view showing 
the table feed 
ind the quick return drive 


96 


91 is a 


spindle 


rear 
drive 





he table is 30' wide by 


een pockets, and has a power 


stment in either direction at 
feet or less per minute, Feed 
‘tion round belt or rope drive 
the main cone shaft to the 
tion disk shaft; adjustable 
tion roll on the disk to give 
to 5" feed per minute ; 


reduction to pinion shaft 


Figs. 89, 90, 91), then a re 
of 3 or 4 to 1 by bevel 

ft the table driving worm 
the table driving worm is 


tch, quadruple thread work 


i plain rack secured to the 
sidve of the table; the feed 
has arack and pinion adjust 


ross the friction disk. 
diameter, 25° bear 
24 to 1, 


es of speed; horizontal 


spine le yt 
ve. back-geared with 8 


istment 24°, vertical adjust 
ent 56 
Cutter arbor 3" diameter, out 
ird bearing 10” long. Cutters 15° diam 
ind 36° long can be used. 
Driving cone 4 steps for 4° belt. Two 
ntershafts 280 revolutions per minute. 


Detail engravings of the countershaft drive 
ll-be given.) 

Pump and water tank furnished. Weight 
out 22,000 pounds. 

The whole machine is entirely different 
rom anything given hitherto, and has been 
ery carefully worked out; the appearance 












of the machine speaks for itself; the arrange 
ment of the vertical spindle to carry a 154 
end mill, and the arrangement of the hori 
zontal spindle to take the same large end 
of 


large face mill cuts which have not appeared 


mill give powers in the way making 


in any other machine in combination with a 


thoroughly convenient and quickly handled 
horizontal spindle for the efficient use of 


large gang and. slabbing (side cutting) 


mills Previous illustrations have given 
full descriptions of machines which could 
use either side or end mills of large diameter 
the 


adds the substantial strongly driven vertical 


on horizontal spindles, but Ingersoll 


spindle for carrying a large or small end 
mill, and of 
spindles in both the horizontal and vertical 
I think, new in 
The idea is one which suggests itself, 


this harmonious combination 


planes, is, American 


tice. 


prac- 


of 


chines for general use, that is 


course, to every designer of milling ma 
to say, mill 
ing machines thoroughly fit to go into the 
machine shop and take the place of planers 
work as it Comes, 


alike in oa 


on all sorts and sizes of 


perhaps no two pieces day's 


work, and turn off from four to ten times 
the work which a planer of the same siz 
could accomplish, | saw two of these ma 
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chines at the Rhode Island Locomotive 
Works, very recently placed; only one had 


been in operation on the day of my visit, 
and that making o ily a short cut on top of 
the feet of some Hotchkiss gun mounts (steel 
castings), which gave little information as to 
the real powers of the machine At the 
Watts-Campbell shops, in Newark, I was 
afforded every opportunity to examine one 
of work 


these 36° Ingersoll machines at 


and photographs of two cuts | siw made 


61 


there are given. IL can say positively that 


this 36” Ingersoll milling machine can be 


handled as quickly asa planer for flat su 


facing or slabbing cuts, the quick return 
or table adjustment being under perfect 
control, and moving the table at any rate 


ot speed up to 30 feet per minute at the 
will of the operator The vertical adjust 


the cross rail reads to thousandths 


ment of 


with an index just above 


the hand wheel which 
the workman is turning 
in Fig. 90 

The 
of the 
the 


the 


hand adjustment 
table is made by 
capstan handles in 


large friction disk 
workman 


the 


In front of the 
siime 
bole 


fivure ; varia 
feed is changed by 
small hand 


low ked 
hand 


front 
the 
the 
feed ad 


justing hand wheel, and 


wheel by 
knob at 


this 


small 


center of 


friction disk pressure is 


regulated by the upper 


hand wheel just behind 


the large worm gear ond 
friction disk. Thequick 
power table adjustment 
is set in operation in 


either direction by pull 
ing or pushing the ship 
per bar handle just below 
the cross rail adj ust 
ment handle ; all of these 


hand adjustments can 





moving 


without 


the workman 


one position. 


be made by 
th 
power-driven vertical cross rail movement, 


from There is also a 
and the cross rail bearings on the uprights 
are so long that the gibs were not tightened 


down on the Watts & Campbell machine 


while at work. The widest cut I siw 
made was 27’, about °° depth, with a 


feed of 2} per minute. 
When I first saw the Watts-Campbell ma 
chine at work the feed was only about 4” 





G°2 


Having been informed that the 


per minute 


greatest feed was 5” per minute, and be 
lieving the Ingersoll machines capable of 
hard service, I asked why the feed was so 
small, and was told, first, that the feed drive 
was defective and would not give a higher 
speed of table ind next that some of the 


teeth had already been broken out of the 6’ x 


30° mill shown at work in Figs. 92 and 93 
Fig. 91. rear view of machine, shows this 
round belt feed disk drive from the main 
cone shaft on the right to the feed disk shaft 
on the left This round belt drive is th 


only un-American thing in the design of the 


machine; this belt is carried through a small 


round hole in the frame on top, and run 
close to the overhang of the frame on the 
bottom, and consequently cannot take 

tightener A cotton rope was in use for 


this drive at the Watts-Campbell shop, and 


the pulley grooves were not the right shap: 


for a rope drive, and the rope was not so 
large in diameter as it should have been fo 
best results and was also very slack; this 


combination of defects really gave a very 


weak drive indeed to the feed disk shaft, so 


light that Lcannot understand how it could 
drive the table to take any cut. The high 
speed of the friction disk shaft and the 


double worm and worm gear reduction give 
a very powerful action, but the rope drive 
was so ineflicient that 
the table 
on it 8% per minute, instead of 5 
the given At 
quest the feed was put up to the full extent 


it would only move 
running light, with no work at all 
which 
should have 


gear my re 


of 3% per minute, and the machine then 
fed 28° steadily on a cut 18° wide at the 
end, and 9" wide where the photograph 
Fig. 92 was taken. The feed was steady 


and the cut was fairly smooth, and the spin 
dle 
have 


drive seemed to be doing ho work | 
the that 
could have been much better made at 5’ 
feed it had, it 
feed would have driven it. 

At the Watts-Campbell shops I met Mr 
Young, to whose constructive ability 


not slightest doubt this cut 
per 
the 


minute than at the 28 


John 
perhaps, as much as to any other one factor 
the enviable reputation of the Watts-Camp 
Mr. Young is him 
designer of 


bell Corliss engine is due 
tool 
ability to have built in and for the use of 
the Watts-Campbell shops a Corliss cylinder 
boring machine, a horizontal driller, a large 


self a machine suflicient 


boring mill, and planer attachments for fin 
ishing a Corliss engine bed at one setting, 
which challenge comparison for bold and 
effective simplicity, and perfect adaptation 
to their uses, and which I hope to fully de 
columns at future 


scribe in these 


time. 


some 


There was a hesitation in the manner of 
Mr. Young when I asked permission to see 
He finally 


said that he had the highest opinion of the 


the 86" Ingersoll milling machine. 


value and efticiency of the Ingersoll machine 
have bought it, but that 
there was trouble with the feed, and he had, 
able 
expected from. it. 


or he would not 


been to obtain the results 
Mr 
went into the shop with me to the Ingersoll 
told by the 
man in charge of it that the feed could not 


so far, not 
which he Young 


machine, and we were young 


be increased above the scant 
he was An 
that the whole trouble lay in two most in 
The 
stud back gear has been adopted for the 


} per minute 


using. investigation showed 


significant and easily perfected details. 


spindle drive, and the one awkward feature 
of this form of back gear, the difficulty of 
securing a ready and efficient fixing and 
releasing element between the main driving 
cone and its shaft, has been happily met by 
Mr. Crocker, of Mr. Ingersoll’s establishment, 
with the introduction of 
the hub of the feed shive which runs loose 
the shaft, the 


main cone hub; this latch works in a slot in 


a lateh pivoted to 


on main cone and touches 
the main cone hub, and can also drop down 


into a cut in the cone shaft while still en 
gaging the cone hub, and thus this shive 
latch serves three purposes ; it connects the 
feed shive 


loose on the cone shaft, as it 


to the cone when the cone runs 
do when 
the back gear is engaged; it connects the 


must 


cone to the shaft when the back gear is out, 
and the cone and 


shaft run at the same 





AMERICAN 
and it the 
feed shive from any driving member what 
all of 
which will be 


speed may wholly disconnect 


ever this is shown in a blue print 
the 36 


is secured to the 


given later, but in 


machine the driving cone 


shaft for cone speed driving in the ordinary 


Fig. 94 / 


60 dew. 


A 
\ ae 
Fig. 95 


manner, by a sliding stud and holding screw 
and the latch is employed only to make a 
the 
the 
This latch has no spring 


disconnecting drive between main cone 


and the small feed shive at right lower 


corner of Fig. 91 
stud or keeping device to maintain it in a 
fixed position, and it has a short hand lever 
hand lever 


aus one of its members, and this 


stands at about 45 degrees to the plane of 


shive rotation, and acts governor fashion to 


wholly disconnect the shive from the driv 
ing cone when the driving cone is put on its 
quick speed 

It must be clearly understood that it was 
the latch 


showed any tendency to fly out of connec 


only at highest speed that this 


to the time of 
feed 


tion, and 
high 
whatever. 


up my attempt to 


get a rate had given no trouble 

We tied this latch lever down with a belt 
lacing, and then had only the weak drive 
of the feed A new 


rope to contend with. 
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almost disappear, in spite of the exclusive 
the 
States 


favor which flat belt now commands in 
the United Any 
ever stood and watched a rope drive trans 


person who has 
mitting 300, or 400. or 500 horse power ata 
rope speed of, say, 4 of a mile per minute 
with its dream of silent swift 
that 


nothing radically faulty with 


knows there is 


ness 


a rope drive, and there is 


every reason, from a design 


er’s point of view, for intro 


ducing the round belt in 
the Ingersoll feed drive, as 
it saves 6 or so of total 
machine length, and = gives 


a yielding high speed initial 


drive to the feed train. But 
the shive groove was made 
for the round leather belt 
shown in Fig. 91, and is not 
at all suitable for a rope 
drive ; the groove may have 
been correct for a round 
leather belt, but this is so 
very little used that I really 
do not know whether the 
groove is right or wrong. 

Mr. Young gave me a 


template to which the rope 
grooves in the fly-wheel of 
the Watts-Campbell 
which the 

mill at Kearney were made ; 


engine 
drives linoleum 
this template was taken from a Glasgow 
wheel, and represents established Scotch prac 
tice ; itis fora 1%” rope, and I reproduce a 
careful tracing of the template in Fig. 94, and 
Fig. 95 the the 
groove in the Ingersoll shive, which will be 
add that I 
went to the linoleum mill in Kearney, N. J., 


shows form of ineflicient 


very soon corrected I may 
und was shown through the place with great 
Mr. Peter Campbell, the man 
ager. The engine fly-wheel referred to is 
20 feet 60 
grooves to the template shown, and is in 


courtesy by 


diameter, face, and has 22 
tended to transmit 1,000 horse-power at 66 
revolutions. Only one of the pair of en- 
gines is in place, which makes the drive so 
easy on the ropes that seven years’ wear has 
had no perceptible effect on them, and they 
uppearto-be_cood for seven years more, and 
cent 
Campbell 


have never cost a 


Mr. 
and extreme readiness in communicating in 


for repairs. In 


thanking for his courtesy 





January 24, 1895 





shop and factory has its points of superior 
ity; no one is better at all points than any 
other; the true policy is a free interchang 
of thought and practice, for only good judg 


ment and sound business management Ca! 
win in the long run; a mere shop secret 
more or less does not count in this day 


ready communication 


The cuts shown in Figs. 92 and 93 wer 
14-toothed 6 
soll mill, 15 revolutions, and 234 


this 


made with a diameter Inge 
per minut 
heen 


feed should have 


of per minute, the difference being whol) 


feed ; as stated 


due to slip of the rope in the shives, and | 
that I do the 
fed cuts of 18 
at any speed whatever with such 
the 
cut more easily than any others I have seer 


repeat not see how machine 


could have 
width 


weak feed drive : 


these and 27 


either Ingersoll mills 


at work, or else there is some hitherto un 
table drive used 
The 


known virtue in the Sellers 


in the Ingersoll machine. figures fo 


these cuts are 

Surface speed of mill, 234 feet, 

Cuts per inch, 90 (nearly) 

Feed per tooth, 0.0118 

Feed per revolution, 0.1582 ’ 
The the 
mark very shallow, and the work 


surface was smooth, revolution 
with 


good straight-edge showed one thickness of 


tissue paper crowning in 27° width of th 
first cut, which was about 8, deep: this 
i0oo Orso may have been due to spring of 


the very long 6° mill, shown in Figs. 92 and 
93, or to imperfect support of the two pieces 
bolted side and side, as 
shown in Fig. 93, to make the 27 
I should further experi 
ments, but the work was mainly small short 


which wer down 
width of 
cut, have made 
cuts which gave no information except as to 
the extremely handy character of the too! 
generally. Too much praise cannot be given 
to the feed and table handling devices; they 
put the table under perfect control of th: 
operator, and that without loss of time for 
any of the varied functions. 

the 
groove template, and they have the 


I have given the figures for rop 
valu 
of representing successful and long continued 
practice. 


cae 


Man-hole Facing Machine. 
The machine which we illustrate herewith 


is intended especially to rapidly and a 





and larger rope was putin place of the old 


one, without any very marked increase of 
driving effect, because of the faulty form of 
the rope grooves. 

There is no fault whatever in a rope drive; 
it is cheaper, stiller, and smoother, and un 
doubtedly in 
leather belt 


not to be shifted sidewise, and, were it not 


every way preferable to a 


drive in all cases where it has 
for the impending reign of the individual 
electric motor for machine tool driving, I 
should expect to see leather belting finally 
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FLANGE 


formation in regard to all the curious and 
very interesting operations conducted in the 
large establishment under his charge, I ex- 
pressed my gratification for the absence of 
all In reply Mr. Campbell said : 


** The day for locked shops and trade secrets 


reserve. 


has gone by; if my competitor has not 
sufficient ability to find out what I have in 
my place I need not fear him ; if he has that 
ability I cannot avoid him ; in either case | 
might better open my doors.” In further 


conversation Mr. Campbell said: ** Every 


+ 


curately face off rough edges on flanges o 
boiler heads and other similar work. 

this beer 
done on the planer or shaper, much tim: 


Heretofore work has usually 
being necessarily consumed, and recognizing 
that a rotating cutter would be more eft 
for such work, this 


signed for it. 


cient machine was «d 
This tool is extremely simple in construc 
tion, and needs but a brief description. By 
referring to the cut, it will be observed that 
a boiler head is clamped in position on the 


tion 


s of 
the 
this 
g ot 
and 


eces 


rope 
} 
alu 


nue 


with 


res oO 


beer 


1 tim 


nizing 


astruc 


n. By 
d that 


on the 


‘ 


le 
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le by four bolts through the 


which securely 


passed 
nping dogs fasten the 
d to be operated upon T-slots extend 
ntire length, permitting diameters from 
to 78° to be clamped to the table 
lhe table is mounted on cast base, 30° x 
x24" high, and has a bearing cast on the 
tom 6 long, into which steel spindle 5 
liameter, 30° long is fitted, extending into 
ring 8” long in bottom of base The 
chine is driven by a steel worm 147 diam 
1) pitch, accurately cut. The worm 
heel has 40 teeth hobbed from solid blank, 
| arranged with oil pan, insuring perfect 
brication. A cutter head is mounted on 
upper end of the spindle, provided with 
iving feather and gib, and is fed up or 
vn by the hand wheel on the end of 
{ screw, regulating the amount of cut 
ired 
Ordinarily, a man-hole 11° x16" may be 
ed off in 10 to 15 minutes, making a 
n, smooth job. The machine is built by 
i Liberty Mfg. Co., Liberty, Ind 
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New Triplex Power Pump for High 
Pressures, 


The Gould Mfe. Co., of Seneca Falls 
N. Y., has recently brought out a line of 
wer pumps intended for heavy duty, such 
is called for in hydraulic presses, filter 
esses, cranes, lifts, punching, riveting and 
nging machines, forging, testing, and all 
erations demanding extraordinary endur 
e and reliability 
The accompanying cut represents the 
triplex” type, which works under press 
ires up to 5,000 pounds per square inch, 
The strains in this pump when under such 
ressures are eased by a differential arrange 
nt, one plunger being considerably larger 
than the others, and this is automatically 
cut out when the pressure rises to a certain 
it, so that there is none of the shock and 


king effects that are Common with some 
suumps, While initial rapidity of action is 
ret iined 

These pumps have cast steel crank-shafts 

rking in bronze bearings. The connect 
ing rods are of forged steel, with strap and 
taper adjustment for crank-pins, and are 
made long to avoid side stress-on-euides-and 
framing 

The larger sizes have crosshead shoes of 
All bearings 
ire easily accessible for inspection and ad 


ize With taper adjustment 
justment, the wearing surfaces are ample 
wd the oiling arrangements are of the best 
The larger sizes have extra heavy uprights, 
het ween which the cylinders, ete., are solidly 
bolted, forming a rigid frame 
The smaller pumps are made with up 
hts, crosshead guides, and cylinder sup 
ports in one casting 
rhe valves and valve seats are of simple 
design, readily accessible, being covered by 
ul easily removed cap. 
The plungers are made of material best 
suited for any particular service, and are 
ked by a cup leather of original design 
lhe company aims to have design, materials, 
vorkmanship and finish of the very best, 
careful attention is given to cases in 
lving special requirements 
= — 
Twenty-one-inch Pillar Shaper. 
We give on this page an engraving of a 
venty-one-inch shaper, which, though simi 
rin design to others of the same line illus 
ited in our issues of September 18th and 
December 6th last, is somewhat different in 
having the ram slides extended out beyond the 
ce of the column, for better support, and in 
ving a squared shaft connected by bevel 
irs with the screw, by which the position 
the ram is adjusted. This squared shaft, 
shown, is near the head, tonvenient for the 
handle fits 
s, the feed-screw and the shaft for moving 


erator, and the same crank 
platen vertically. Both feed-screws are 
vided 


‘ich are convenient in rack cutting and 


with micrometer graduations, 
ier Operations. 
lhe high-speed pinion is made of the new 
process raw hide, making the machine run 


ultnost noiselessly. 
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The other features of the machine have 
been previously explained, and it is only 


necessary to say that it is intended to be 


TRIPLEX PowER Pump 


capable of doing heavy work within its ex 
pacity, and is extra heavy. It is built by 
the Lodge & Davis Machine Tool Co.. Cin 
cinnati, Ohio 

th 
American 
Machinery 


. 
. 


English and Woodworking 


Wi published 
17th, a letter addressed by an American to 


in our issue of January 


an English contemporary on the above sub 


ject, and think it no more than fair to print 
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and unsubstantial for British use. Referring 
more particularly to high-speed machines 
the cutter spindles are unduly slight, and 
running, as they usually do, in white instead 
of gun metal, they and the bearings become 
an endless source of trouble so soon as wear 


S 


ts in 
W orssam 
Yankee ma 


I am free to admit, with Mr 
the ingenuity of some of th 
chines, and that a few are useful here ; for 
instance, Fay and Egan’s ** buzz,” or joint 
ing and hand planer, the Stengel and Knapp 
dovetailers, the Albee and other carvers and 
routers, Fay’s double and 


triple spindle 


sand-papering machines, the Blanchard 
spoke lathe, box nailing, and one or two 
others, but these are the exceptions that go 
to prove the rule. Although very good ma 
chines, | do not regard them as *‘ veritable 


wonders,” neither do | acknowledge 


that their comparatively limited em 
ployment here is damaging English 


manufacturing interests, and rapidly 
English-macd 
of the field 


Cincinnati would like your readers to 


e- cdging machinery out 


as your corresponds nt of 


believe Il take it the wish is father 
to the thought Ll likewise do not sce 
in evidence that we wood machine makers 
are behind the times in the getting up 
machinery of our 
kind On the 


set the standard of 


ot up-to late special 


contrary, [believe we 
design, adaptability, 
and workmanship, and Brother Jonathan 
follows as closely as possible in our wake 
Take, for instance, the band-saw, now uni 
versally used in the States, and, in fact 
wherever 


throughout) the world 


grows. This interesting and invaluable in 


strument was in vogue in France and Eng 


timber 


ery, and the multitude of makers thereof, 
cease so soon as one considers the illimitable 
extent of American forests, the endless vari 
eties of woods, the high rates of wages com 
manded by skilled woodworkers, and the in 
numerable purposes for which wood is in 
request there; whole cities,” as is well 
known, being built of this indispensable and 
natural material 

L understand that a township of some 2,000 
inhabitants, with those of the surrounding 
Villages, will entirely monopoliz* a saw-mill 
and = = wood-cutting establishment, — fully 
molders, 


joinery and similar machinery, for building 


equipped with saws, planers, 
and general woodwork 
Again, the 


number of muchines specially suited to the 


Americans employ a large 
work necessitated by local conditions, and 
which are of no service elsewhere, such as 
the gauge edgers, ‘* trimmers,” ‘slashers,”’ 
ete., so graphically described in your article 
for September 29, 1893, on ** Machine Tools 
at the Chicago Exhibition.” 

Did space warrant, I could dilate still fur 
ther on this subject, but L think I have said 
sufficient to refute the altogether erroneous 
and misleading averments of your corre 
spondent “J.T. B.,” of Ohio, that (1) 

American woodworking machinery — is 
damaging English manufacturers’ interests,” 
and edging ours into the cold ;-and (2) we 
are not up to date in a branch of mechanical 
industry we have Spee ially made our own 

JENEAS SMITH 

Lot’s Road, Chelsea January 2d 

~ we 

Mr. Henry A. 

engineer whom we have formerly referred 


House, Sr., the American 


tous being connected with a company build 
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also the following reply to it which ap- 
peared in The Engineer : 

Sir—As a designer and constructor of 
woodworking machines, | am naturally in 
terested in the correspondence just now ap- 
pearing in your columns anent this subject. 

My experience of American wood ma 
chinery is that, as a rule, they are too light 





TWENTY-ONE-INCH PILLAR SHAPER 


land years prior to its acceptance in America. 
This shows that our cousins beyond the seas 
can be as conservative in these matters as 
others, and are not always prepared, as they 
affirm, to seize every and sundry labor 
saving tool immediately it comes to light. 
All reason for wonder at the large demand 


there is in America for this type of machin- 


ing extraordinarily — fast 
launches, ete., 


steam 
at East Cowes, Isle of Wight, 
has now gotten things into such shape there 


yachts, 


as to be able to leave his son in charge of 
the mechanical department while he has re- 
turned to America, and will organize here 
companies to manufacture and push his in- 
ventions pertaining to motive power of ves- 





64 


road vehicles, and for industrial heat- 


ing. Mr 


sels, 
House has a burner which enables 
the use of residuum oil—oil which has been 
and is being thrown away, and his new re 
versible engine for small vessels weighs 
about one pound per horse-power. 
me 
Experiments on a System of Governing 


By Compression,* 


By Joun H. BARR. 


AMERICAN 


through cylinder conuensation is propor 
tional to condensation (actual). The former 
method mean effective pressure reduces the 
denominator of this expression, but tends to 
the 
while the latter method reduces both numer 


increase numerator at the same time, 


ator and denominator; hence it should be 
the more efficient means of securing a re 
quired reduction of mean effective pressure, 
condensation waste controls 


so far as the 


efficiency. In many instances, notably in elec 
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last for short periods only, and have corre- 
spondingly less effect upon the running ex- 
penses. From trials and observation of the 
performance of such plants, the writer be 
came much impressed, something over a 
year ago, with the idea that a suitable sys 
tem of compression governing might improve 
the economy of an engine under light loads. 
This was by no means a new idea; it has 
occurred to a great 


probably many en 


gineers. 
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ive pressure is effected entirely by a change 


in the point of exhaust closure. , 

The peculiarity of the steam-valve action 
the 
side of the position corresponding to the 


is that for a change of governor to one 
best load, the cut-off becomes later, and lead 
does not vary greatly, while for a change in 
the other direction the lead increases consid 
erably and the point of cut-off is shifted but 
little. The 
range for exhaust closure, while maintaining 


exhaust valve permits great 


an almost constant release. Fig. 3 shows a 











The effect of compression upon steam en P . series of ideal diagrams covering a wide 
gine economy has been a subject of discuss | | range of load, Each diagram is designated 
ion for a long time. Several papers recent by a number, beginning with J for the 
ly presented before this society have revived lightest mean effective pressure. Thus the 
the consideration of this topic,-and have outline J Va, I Ve, 1 Vr, I Ve (shown by 
been followed by some experimental work ; the heavy line), is the diagram corresponding 
but it is probable that further investigation to the assumed best load. The subscripts 
will be required to settle many of the points | a, é, 7, ¢, designate points of admission, ex 
involved. The writer of the present paper | pansion (cut-off), release and compression re 
became much interested in one phase of the | spectively. 
question some time since, and was led to be | The trials were conducted with great care, 
gin a theoretical and experimental study, l and several of them were repeated. The 
which, if not the direct consequence of the exhaust steam was condensed in a surface 
earlier work on the subject, has given some | condenser and weighed. Indicator cards, 
results having a bearing upon previous dis | gauge readings, etc., were taken every ten 
cussions. This work is not yet as complete | minutes, and water measurements were 
and exhaustive as it is hoped to make it; | taken at the signal for the other readings, 
but the experience is related now because it and also when each tank was filled, The 
is thought to offer experimental data of some | latter water readings were, of course, the 
possible interest, | more accurate, although the partial readings 

These results are not presented as conclu | \ checked the totals within a fraction of a 
sive evidence, and they do not fully accord | \ pound, and the practical constancy of these 
with what seems to have been a somewhat | \ partial readings showed a very regular rate 
prevalent idea; or, rather, they indicate that | \ throughout each trial. The brake was kept 
this idea, while correct in a general way, | \ Fig. 1 at a uniform load by a man who watched it 
exaggerated the effect of certain phe as continually. 
nomena. Table I. gives the data obtained from this 

It has been well known for a long time ; series of trials : 
that a given engine with given initial press These results show nearly the same water 
ure, ctc., operates with the lowest steam con | rate under either system of governing, al 
sumption per horse-power per hour at a cer- though the small difference is in favor of the 
tain point of cut-off, and that a variation of ! ordinary method, 
the point of cut-off either side of this point is The rate is high in both cases, but the 
accompanied by a higher rate of steam con | light loads and the proportions of the engine 
sumption. With’ a given initial pressure, . would lead us to expect low economy. The 
back pressure, speed, and point of exhaust | engine is 9 inches in diameter by 36 inches 
closure, each point of cut-off corresponds to stroke, and the clearance is large for a Corliss 
a definite mean effective pressure and horse engine, 
power, 

A lighter load is usually met by an earlier | 
point of cut-off, and a heavier load by a later L 
cut-off. The rate of steam consumption 
over the best economy usually increases 
faster for an earlier cut-off than for a cor- o 

P WV,lMalla —lalellellle = Ie Fig. 8. \' 
| 
yon vis Fig, 4. 
| 
| 
Vr 
, Ve 
~ 
, IV, 
- 
ig i 1Ve 
Pi ett fill, 
Mddddeu eon A 
Vi. Ve Ve Ile Ie a 
O 1 Fig. 5, 
GOVERNING BY COMPRESSION. 
respondingly later cut-off. The latter change tric railway plants, the engines run at much Fig. 1 shows an ideal diagram such as Figs. 8 and 9 give a thermal comparison 


results in a higher terminal pressure, with 
greater loss through free expansion, but this 
is in part compensated by a reduced rate of 
cylinder condensation and re-evaporation. . . . 

The mean effective pressure can be re- 
duced to meet the requirements of a light 
load either by reducing the mean forward 
pressure or by increasing the mean back 


pressure. The waste per  horse-power 





*Presented at the New York meeting (December, 
1894) of the Amefican Society of Mechanical En- 
gineers. 


less than the most economical load, a great 
deal of the time. This is probably often the 
result, in part, of a too literal adherence to the 
injunction, ‘‘When you are gittin’, git a 
good deal,” in buying too large an engine; 
but it is due more to the necessity of pro- 
viding power for the occasional excessive 
loads to which these plants are subject. To 
meet the requirements of such service, an 
engine is needed which will run with reason- 
able economy at considerable less than the 
best load. The very heavy loads usually 





might be obtained by this method of com- 
pression governing, while Fig. 2 
diagram for an equal mean effective press- 
ure as obtained by the usual method of regu- 
lation. 

To meet a resistance greater than the most 
economical load cut-off occurs later, accom- 
panied, asin the ordinary single valve auto- 
matic, by somewhat less compression; to 


shows a 


meet a lighter load, the compression is in- 
creased, but the point of cut-off remains 
fixed; that is, the reduction of mean effect- 


of diagrams from the trials under the smaller 
brake load with the compression system and 
with the usual method of regulation, respect- 
ively. This analysis was made by Mr. 
Thomas Hall. The 
drawn in each case, shows the expansion line 
that would have been obtained had all the 
steam used per stroke remained dry and 
saturated throughout the expansion period. 
The ratio of the steam accounted for by the 
diagram at any point to the steam shown by 
this curve gives the quality of the steam at 


saturation curve, as 
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TABLE I. 


NET BRAKE 


Compression. 


A B 

in steam pressure 109.5 107.0 

in rev, per minute......... 83.45 83.46 
eam per hour, pounds nic €16.0 611.6 
licated horse power 12.86 13.90 
ehivered borse-power nS 10.87 10.87 
eam per I. H. P. per hour... 48.00 43.90 
Mechanical efficiency per cent. 84 53 78 20 


It appears from these limited 
<periments that reducing the mean effective 
the back 
cylinder condensa 


it point. 
essure by increasing pressure 
es materially reduce 
n, as we had been led to expect; but we 
d not secure a net saving in steam, 

We have not as yet been able to conduct 
rther trials with a view to tracing out the 
npensating losses, and must resort to 
mewhat speculative methods to account 
r the results obtained. 

The waste through free expansion with 
he high pressure at release in our com- 


ression trials may account for the entire 


ss; but an investigation made since our 
ials by Mr. E. T. Adams, in the Sibley Col 
leve laboratories, leads to the suspicion that 
there is another factor in this loss which we 
had not previously rated at its full value. 
Mr. trials 
upon cylinder 


Adams conducted a series of 

using a 
He placed 
his junctions within ,}, of an inch of the 
and by 


condensation — by 
thermopile in the cylinder head, 

internal surface of the cylinder, 
icans of very careful preparations and the 
use of an extremely delicate galvanometer 
he secured a photographic diagram of the 


temperature changes in the cylinder wall. 
This work shows that the exhaust waste 
occurs, very largely, immediately after 


release by a rapid boiling away of the con- 
densed steam, and that the loss during the 
later part of the exhaust stroke is compara 
tively small. By reference to Fig. 8 it will 
be seen that we had about 73 per cent. steam 
and 27 per cent. water in our cylinder at 
release, with the compression trials, and it 
is very probable that this water was nearly 
all re-evaporated during the short time that 
This 


account for an exhaust loss out of all propor 


the exhaust valve was open. would 
tion to the time the exhaust valve was open, 

It seems probable that the free expansion 
loss and this almost instantaneous exhaust 
loss are sufficient to account for the poor 
It is 
hoped that a quantitative determination of 


showing of these compression trials. 


the influence of each of these factors may 
yet be made, for they would not be without 
interest, even if of nodirect commercial value. 

While it is decidedly unsafe to draw con- 
clusions from suéh limited data, these few 
trials indicate, as far as they go, that, what 
ever the possible gain from using com 
pression as a method of governing may be, 
it will probably prove effective in amelio- 
rating the wastes of the steam engine only 
toa limited degree, under ordinary circum - 
stances, 

There are two conditions under which it 
is possible that the compression method of 
voverning may yet prove advantageous to 
some extent: first, with steam pressure so 
low that the ordinary distribution gives a 
large loop at the end of expansion with light 
load, and, secondly, with compound engines, 

It is hoped that an engine recently built 
ut the Sibley College shops will afford means 
of applying the method to these cases in 
the near future. 

————egp>o——__—— 

It seems like a somewhat roundabout way 
of lighting the cars on the Brooklyn Bridge 
to stretch a trolley wire over the tracks from 
Which to take the current for lighting while 
a cable does the propelling, but perhaps that 
is the best way of doing it. 

—___—_~gpe———— 

A new artificial horizon has been devised 
by a French naval officer. An aluminum top 
is spun in a vacuum, and the motion of a cir- 
cle on the upper surface of the revolving 
cone, determines the true horizontal plane. yg 
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NET BRAKE LOAD, 
216 POUNDS 


MACTIINIST 


Weight and Mass. 
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ao 2 A correct knowledge of the fundamental 
Corliss Comp. Corliss. : A s 
terms used in science is of the greatest im 
- . , portance It is necessary for the student 
not only that the wordings of the definitions 
be correct, but the ideas involved should be 
1115 113.8 110.6 113.3 . , 
&3 4E R669 81.75 Ra On presented in various ways so as to enable 
604.0 575 7 200.3 TROOR . . : - a 
13.98 13.10 24 84 4 5S him to make use of his knowledge in 
10 87 11 29 22.10 3 24 cases Which are new to him In determin 
43.20 43.95 35 80 31 83 . » as . 
| 77.8 6.2 8898 O41 74 ing the real nature and distinction between 
; Page: ; 
weight and mass, it is necessary to incluck 
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BY COMPRESSION. 


GOVERNING 


The managers of two of the oldest cotton- 
mills in Lowell, Mass., are reported to be 
preparing for establishing mills in the South. 


ern States. 


the idea of force, and tostudy the relations 
due to the action of force upon bodies. 

I have, from time to time, asked young 
men who had studied physics considerably, 


65 


and who had, presumably, a fair knowledge 
Ifa 


sled weighing 20 pounds were placed upon 


of the subject, the following question : 


perfectly frictionless ice, would it be possi 
ble for a pull of 10 pounds to be exerted 
upon it ? Some answer ‘‘ no,” because, they 
say, that the least force will move the largest 


free body or some say there is nothing to 


/ 
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Weriautr AND Mass. 


resist the force, and soa force so large as 10 
pounds could not be exerted. 

Again, I have asked: If two sleds, each 
weighing 20 pounds, were placed upon fric 
tionless ice and connected by a string, and a 
pull of 10 pounds be exerted on the foremost 
sled, what will be the tension on the string 
A connecting the sleds? Frequently, about 
half the class will answer 10 pounds, and the 
others 5 pounds. Erroneous answers at once 
reveal the fact of ignorance of the relation 
between force, mass, space and time 

A student will 


ment of 


admit, either as the state- 
an author, or after proof, that a 


body at the center of the earth will weigh 
nothing ; also, if the earth were a homo- 


geneous spherical shell, the hollow having 


the same center as that of the sphere then a 
body placed anywhere in the hollow would 
Let Bbe such a body. If 
astring B C pass from it to the surface of 
the hole at ©, then it is 
easy to imagine that a person by pulling 
upon the string can move the body B, that 
the 


greater force more rapidly, and so on, and 


weigh nothing 


earth through a 


least force will move it very slowly, a 
that the distance passed over the first second 
the magnitude of the 
If this be admitted, it will 
seen that 


will depend upon 
pulling force 
at once be a force however great 
may, mechanically speaking, act upon a 
body however small. Given the weight of 
the body, say, 2 pounds, and the pulling 
force, say, 1,000) pounds, and the mathema 
tician will tell how far the body will be 
moved in one second, or one minute, 
find it 


one second, 


or any 
to be about 
than 
Now, conceive 
a large weight, say, 1,000 pounds if weighed 
on the surface of the earth, be substituted 
for the 2-pound one at B. As before, the 
least pull will move this body very slowly, 
but if the pulling force be 1,000 pounds, it 
will move it only ;}, as fast as it did the 2- 
pound 


other time. (He would 


8.050 feet in and more 


5,400 miles in one minute.) 


moved 
about 16 feet the first second, and about 11 


body (hence it would be 


miles the first minute). 


These bodies under the conditions as- 
sumed are without weight, and if the 


student is impressed with the fact that the 
motion of a body depends upon its quantity 
of matter, as well as upon the force, he has 
a fundamental idea of dynamics. 

The quantity of matter is called mass. It 
is independent of place or circumstances. 
A body has the same mass whether it be 
within the earth, on the surface of the earth, 
at the top of the highest mountain, a thou- 
sand miles from the earth, on the moon, or on 
the sun, or anywhere else in the universe, 
Mass is the most absolute thing with which 
to deal. It is mass, or, in other 
words, matter, that is moved by. force. 


we have 


It is the force of gravity that causes 
weight. The force of gravity is equivalent 
downwards, and the amount of 
that apparent pull is the weight. The force 
of gravity also gives motion to falling bod- 
ies. At the surface of the earth gravity will 


to a pull 





give to falling from rest (ina vacu 
If a body 


a spring balance on 


a body 
um) about $2.2 feet the first second 
weighed one pound by 
the surface of the earth; then if that body 
could be taken down a very deep min 


earth that the 


or so 
far above the velocity pro 
half as 


much, or 16.1 feet. then Rould the body we igh 


duced by falling one second was one 
only one-half of a pound at that place by the 
generally, if W be 


veloc ity 


same spring scale. Or 


the weight of a body where the 


produced by gravity in one second were g 
then would W - g be and, being 


constant 
constant, it is taken as the measure of the 
mass; so that if M be the 


have 


mass we would 


e Mi 
Some wise fellow now thinks to catch his 


teacher and asks, How can the mass f a 


body be found in the hollow sphere a’ 


referred to, where Wand g are both acu. 


ing? We answer in the same way, ideally; 
for if the person pulled witha constant force 
of F pounds at @ (see figure above), and thus 
produced avelocity of a feet the first second 


in the body B, we would have 


for if the force Fwere doubled the velocity a 
and hence the ratio would 
If the force Fequaled that of 
gravity on the earth, then # = W, and a 


would be doubled 


be constant 


would equal g, so that we would have 


ua * 
g 
as before. From the preceding equation we 
have 
¥= Maz= aq, 
g 


which is a fundamental equation of dy 
namics, 

This mechanical laboratory at the center 
of the earth is very useful to those who are 
able to conceive of the abstract relations 
there 


illustrations : 


existing. We will give two more 

Conceive a boy to have a footing some 
where in the hollow, or, if necessary, let him 
be tied to the shell ; then if he whirl a stone 
in a sling, although the stone would weigh 
nothing, there would be the same pull on 


the string—or on his finger—as if he were 
earth, where the 
In the 


hollow, it is the mass, or matter in the stone. 


upon the surface of the 


stone might weigh a pound or more 


which resists the force which continually 
acts to prevent its going ina straight line 
and compels it to move in the are of a circle 
The 


away froma tangent line is centripetal, and 


force acting on the stone to draw it 
the reaction, or pull on the finger, is centrif 
ugal. If M be the 
W +g, Rthe length of the string and > the 
body in feet per second 


mass of the stone = 


velocity of the 
along the circumference of the circle, it is 
found that the pull on the finger will be: 

hd Ww vv 

R ‘ae * 

Again, if the fly-wheel of an engine were 
placed in this hollow, it would 
nothing, but if 
would be the same tendency to burst as if 


weigh 
rotated on its axis there 
rotated with the same velocity on the sur 
face of the earth. 
the wheel on the earth should have its axis 


(To be strictly accurate, 


vertical, so that the weight of the rim would 
not act in the plane of motion.) 

This principle used by Sir 
Newton to prove that the force of gravity 


wis Isaac 
varied inversely as the square of the distance 
from the center of the earth. Thus, if W be 
the mass of the moon, then the force which 
must constantly pull on the moon to draw it 
away from a tangent and make it go ina 
earth would 


circle about the be, as above, 


where & is the distance of the moon from 
the earth in feet, and » is the velocity of the 
If the 
moon were on the earth’s surface its weight 
would be W = Wg, and if the law of the 
inverse square of the distance be true, and 
r be the radius of the earth, then at the 


moon in its orbit in feet per second. 
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distance of the moon it would weigh 


Mg 


dz 
‘ 


and this would represent the force of gravity 


on the moon ; hence 
u* =Mg"_; 
4 " wee 
or 
é ¢ - 
g R 


This equation was found to be true, and 
hence Newton’s law was proved to be true 
for the moon, and finally for the whole solar 
system; and so by this apparently simple 
method the grand law of gravitation became 
established 

—— 

LETTERS FROM PRACTICAL MEN. 

The Proposed New Screw Thread, 
Hditor American Machinist: 

In reply to your request for my opinion 
on the proposed screw would say that I am 
the originator of this thread, but notin the 
shape that you published it, and in this con 
nection | must beg leave to protest against 
the thread in the garbled form in which it 
has been presented to you. I send you a 
copy of a paper I read some time since be 
fore the Washburn Engineering Society, at 
the Polytechnic School, and which will ap 
pear in the next monthly issue of their publi 
cation A paper | had prepared for the 
Franklin Institute, but had delayed sending, 
owing to appearance in print of this thread 
from a Western concern, whose typography 
had most glaring faults and evidently had 
no reviewing, as the formule as given would 


not in certain instances give the tabulated 
results 

A circular while composed identically 
word for word in its heading paragraph and 
in other portions of its tables from my origi 
nal Computations, your humble servant had 
no recognition whatever, but it was to be in 
ferred that the 


signed the 


concern who named and 


circular were the originators of 
the screw, 

This paper I had prepared I have now de 
cided to 


You will 


send together with explanation. 


upon looking through the paper 
get the whole history of the new screw 


thread from its conception, together with 
therefor. 
It is true IT gave Mr. A. W. Handy a copy 
of my formule table of 


from which he was to get gaugwes made: the 


tables and diagrams and reasons 


and construction 
matter was submitted to Brown & Sharpe 
Manufacturing Company, who, after looking 
it over, insisted that it would be necessary 
to make two gauges—one for the tap and 
one for the screw threads if the formule | 
gave were followed, this was necessary on 
account of the clearance at top and bottom 
of thread. This suggestion is obviously a 
mistaken one, as anyone can see after looking 
at my diagrams and formule. This sugges 
tion, or rather change in depth, was given 
Mr. Handy and he accepted it without con 
sulting me. 

A new table it made and 
gauges made from this suggestion of Brown 
& Sharpe. 

Now the fact is I have experimented with 


29-degree threads and have taps made sev- 


seems Was 


eral years back and in daily use, but, as I 
have stated in my paper, ‘‘at the earnest so 
licifation of a prominent builder of bolt and 
nut machinery to devise some form of angu 
lar thread to replace the square thread,” I 
experimented and made calculations of which 
the outcome is the angular thread I now 
submit to you. Imade taps and screws from 
my formula nearly a year ago, and shortly 
afterwards Prentice Bros., of this 
city, made taps and screwsafter my formule 
which have had constant 


Messrs. 


use, and neither of 
us have found the necessity of the extra 
gauge, claimed to be imperative if my com- 
putations were followed out, and we have 
the necessary clearance, and the depth of 
our thread is like the old square thread which 


can be measured without to mi- 


recourse 
crometer calipers. 

A careful examination of my paper, to- 
gether with the diagrams and tables, will 
show that my position is correct, and that a 


screw made from my tables will meet all de- 
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sired ends and will require little, if any, talk 
ing or urging to its being adopted by the en- 
gineering world. 

I suggest making a comparison between 
& Sharpe-Handy-Acme 
Standard,” which you have published, with 


the ‘‘Powell-Brown 


its elaborate mystifying formule, with its 
depths of threads in one-thousandths and ten 
thousandths of an inch, with the original 
‘Powell angular thread” haying its simple 
formule and depth of threads always in di 
mensions found on the workman’s scale, and 
which he can measure without the use of 
micrometer calipers, as are necessary in the 
so-called ‘‘Acme Standard.” 

Again, the top of the thread in the Powell 
angular thread is the same as the width of 
space at bottom of thread, and the thickness 
at root of thread is equal to width of space 
at top of thread, being similar in this con 
struction to the Sellers or U. 8. 8. 


If clearance is 


thread, as 
well as all standard threads. 
desired it can easily be gotten by making the 
tap +39 than the 
screw, and cutting the thread on the tap so 


inch largerin diameter 
that the diameter at bottom of tap is just the 
same as the diameter of screw at bottom of 
thread, and by boring out the nut ,35 inch 
larger than diameter of screw at bottom of 
thread. 


inch at top and ;1,5 inch at bottom which is 


This, as is evident, will allow y4, 


clearance or take-up, which obviously can 
be of but doubtful value in all cases, as the 
take-up can only be made by closing the 
nut from opposite sides. 

Another thing, 


screws will vary in diameter as widely as 


as stated in my paper, 
their pitches, consequently tap drills will 
vary in diameter for different pitches on the 
same diameter of screw, consequently the 
plea for uniform tap drills can have but little 
weight. 
Tosum up: The fact that the depth of 
the screw in my computations is always 4 
+ pitch (No. threads to 1 inch) as in the 
square thread which it is proposed to replace, 
and is always in figures readily measured, 
makes it, in my opinion, of much more prac 
tical value than the ‘‘proposed new standard 
screw thread” whose depth is in decimals to 
the ~§85 place, which you have lately pub 
lished, giving me the 
considerable 


credit ‘‘for taking 


interest and made computa 


tions.” I think I have done more. I have 
devised a screw thread, have made experi 
ments, and have actually used the same 
nearly a year to test its value, and I have 
proved not only to my own but to others’ 
form of 


satisfaction, this to be the correct 


thread to replace the square thread as well 


“as all others commonly called ‘* bastard.” 


There can be but few gauges made for 
this thread, and future gauges can be made 
to conform to the depth = 4 + P by grind 
ing off ,45 inch from the cutters used in mak 
ing these gauges. 
Brown & Sharpe and to have tried to con 
vince them of their error, and to have had 
the matter right before it was placed before 
the public. 

I trust that my position will be sustained 
and the thread in 


adopted. Then if others wish to claim the 


I had hoped to have seen 


its original dimensions 


glory they can have it. | only want to have 
the simplest, easiest to construct and correct 
form to be adopted in case it is desired or 
deemed wise to replace the old familiar 
Don’t make the mistake of 
trying to force a new thing on the public if 


square thread. 


it requires any more skill to make than the 
old, and, especially, in the case of this so 
called ‘‘acme screw,” which necessitates con- 
siderable mathematics to understand, 
A. M. PowELL, 
B.S., Mech. Eng., 
President The Powell Planer Co., Worces 
ter, Mass. 


Computing the Horse-power ofa Steam 
Engine, 
Editor American Machinist : 

I notice in the AMERICAN Macuintst, De- 
cember 20th, Mr. William Cox’s ** New Cal- 
culating Device,” applying to the computa 
tion of the horse-power of a steam engine. 
This little operation occurs to me quite fre 
quently to do either for a steam engine or an 
air compressor, the operation being the same 
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labor-saving de 


the best 
have found for it is just com 


in either case, and 
vice that I 
mon, every-day arithmetic. Mr. Cox gives 
a simple example 

Diameter 8 inches, stroke 12 inches, press 
ure 40 pounds, revolutions 100, required the 
horse-power. The entire figures that I find 
it necessary to make in this case, except the 


one multiplication indicated, are as follows: 


8? x .7854 x 40 200 + 33000 = 
.000.0238 512 = 12.1856. 
Here I have all the materia!s of the job 


before me, so that I may be sure that none 


of them get away, and my answer is abso 
lutely correct and complete for the data, 
while Mr. Cox’s result is not absolutely cor 
nor to one figure be 


rect ‘‘to five figures,” 


yond the decimal point. Does anyone ad 
vise me to go puttering with a slide rule, or 
hunting a figure to be taken upon trust from 
a table or locating a position upon a logarith 
chart? All their 
value in their place, and in some cases are 


mic these devices have 
indispensable, but in this case they seem to 
cost rather more than they are worth. 

My solution above is easily understood. 
Every engineer apparently does not know 
that .7854 + 33,000 00002388, dividing 
without a remainder. If this figure .0000238 
is remembered, the remainder of the opera 
We cross out the .7854 and the 
the .0000238 in their place ; 
case any ciphers on the right 


tion is easy. 
33,000, taking 
then in any 


hand of any remaining factor will each 
knock out one from the left-hand of our 
constant, .0000238, and as we have three 


such ciphers at our disposal, the .0000238 
0238. The 512 is the product of 


the remaining factors 8*, 4, 2. 


becomes 


Diameter 40 


pressure 45, re 


I offer a second example : 
inches, piston speed B00. 
quired the horse-power. By my method 
this would look like this : 

720 
Ay’ x .7854 x ASD & BOO + 33000 — 
2.38 x 216 = 514.08. 
Here I first multiply 45 x 4% = 720, get 


ting rid of one factor and getting another 


with. As we have five 
ciphers, 10? at the left, the 
Q0U0238 2.38, and the 216 
course, the product of the surviving factors, 
72 3 = 216. By Mr 

above would be : 
500 * 45 

26.38 


the 26.3 being hunted up from a table and 


cipher to cancel 
two in the 
becomes is, of 


Cox’s formula the 


- 515.308, 


the result, 518.308, not being absolutely cor 
rect for the data as mine is 
FRANK RICHARDS. 


Command of Naval Vessels, 
Wditor American Machinist : 
I must express my surprise at the mild 
ness and charity with which you refer to the 
‘*Forecastle” in 


communication of your 


issue of December 6th. It is deserving of 
much greater censure than you saw fit to 
give it. It is entirely characteristic of that 
line 
write or 
descant in any way on the subject contained 


unfortunately too numerous class. of 


officers of the navy who never 
therein without an exhibition of that repre 
hensible animus with which they seem to be 
imbued where engineers are concerned. 

The writer of the communication in ques 
tion professes to have been only an ordinary 
seaman. If he were, believe me, there is 
that ‘* Fore 


particular quality of 


concealed under 
that 


officers of the line who can never quite see 


somewhere 
castle” one of 
the propriety or necessity of treating an 
** Forecastle ” that 
after three years’ experience with them he 


engineer fairly. says 
has no hesitation in saying that the regular 
line officers of the U 


men, 


S. Navy are gentle 
The 
writer has made the acquaintance of many 
and 


etc. He makes no exceptions. 


served under some (during eight 
years’ service in the engineer corps) than 
whom nature could not produce more per- 
fect specimens of American manhood ; they 
were gentlemen with all that the term im 
plies; but they were not of that Mc Allisterian 
400 who make all the trouble between the 
line and staff; and unfortunately for such 


of them as exhibit the animus complained 
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of, the former are precisely those of the 
ine who never have any trouble with engi 
eers, OT any one else of any consequence 
nder their command 
But ** Forecastle”’ only sets up that same 
ld man of straw Who among engineers 
have ever contended that captains should 
not command naval vessels and everybody 
thereon? And it is simply begging the 
juestion to name such a proposition. It 
ised to be said when the writer was in the 
service, as illustrative of the imperative 
necessity for discipline, that if the captain 
should order a man, during a howling storm, 
to jump overboard, it was his duty to jump 
Now, the supposed order of Commander 
Thomas T. Stevens to one of his junior 
engineers then on watch, if ever given as 
stated (which I will be charitable enough to 
the said commander to flatly doubt) was 
not a whit better than the traditional order 
referred to; and if it exhibited anything 
better than pure cussedness on the part of 
that commander it was his utter incapacity 
to command either ship or men 

The gist of the matter is that, no matter 
how completely a captain should be in com 
mand of a ship (and his command should be 
complete and unquestioned) he is not at 
liberty, nor is he authorized by any regula 
tion or requirement of such command to 
give orders which are palpably improper 
and indefensible, or, as in the case the writer 
cited in a former communication, impossible 
of execution, Nor is a commander, however 
much it may be iterated and reiterated, held 
responsible for shortcomings of his subor 
dinates ; this little fiction has been done to 
death, and there is no semblance of truth in 
it. He might have ordered the engineer to 
draw a half dozen tubes out of the boiler 
to increase the draught (and this is quite as 
sensible as some orders I have known given) 
or a thousand and one others no less absurd, 
which no engineer would obey if he could 

If the engineer of the ‘‘Sonoma,” in 
obedience to orders to carry 60 pounds of 
steam in a boiler in which the chief engi 
neer’s previous orders had placed the safe 
limit at 45 pounds (and if the chief engineer 
did not know the maximum safe pressure, 
how did the commander find it out’) had 
blown out a few of the tubes or otherwise 
disabled the boilers, so as to defeat the object 
* Florida ”’ 
would ever have been heard 
of it, and ‘ Forecastle ” 


in view—that of overhauling the 


no word 
would have been 
saved the trouble of putting his friends on 
record, Perhaps 
so might have 


an engineer or fireman or 
failed to save ‘“‘his own 
precious carcass,”” which, of course, to such 


people would have been of little conse 
quence, 

As I have said above, I shall take the 
impolite liberty of doubting that Commander 
Stevens ever sent such an order in the way 
described, although I was not acquainted 
withhim whileinservice. If he did, however, 
| think that he deserved to have a marine 
stationed over him for the rest of his official 
life, with imperative orders to shoot if he 
ever opened his mouth. 

The animus of ‘* Forecastle’s”’ letter, and 
its real origin is, however, nowhere more 
clearly shown than in the silly sneer at the 
solicitude for 
precious carcass.” 


young engineer’s supposed 
‘his own Engineers 
were not often accused of lack of personal 
bravery during the war, and when we find 


a supposed ordinary seaman (who in the 


nature of things could know nothing about, 


it) or some line officer over his shoulder, 
attempting in so small a way to disparage 
them in this respect they do engineers no 
harm, and their own cause little else. If I 
could command your space I would like to 
tell of an episode or two of the war in which 
the personal intrepidity of engineers ap 
peared in strong contrast and infinite favor 
as compared with some of their confreres of 
the line on those occasions, and perhaps | 
may some day with your kind consent. 

The proper course of the commander of the 
Sonoma” under the circumstances would 
have been to consult with his chief engineer 
—instead of sending any orders whatever to 
a subordinate on watch already under orders 
—as to the urgency of all possible speed 
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being gotten and held, instead of sending a 
disgraceful and disgracing verbal order over 
his head to a subordinate officer on watch by 
a man before the mast 

A self-respecting engineer would have 
done everything in his power to carry out 
the captain’s wishes 

The chief engineer was the man who was 
educated, equipped and placed there to 
know what was the highest allowable press 
ure to carry in his boilers, and the captain 
could have had his co-operation in gaining 
his object if he had merely kept within his 
own prerogatives, but the great trouble is 
that these people love to believe that when 
placed in command of a ship they thereby 
little despotic 
power is without limit, and very little ones 
some of them do become 


become monarchs whose 


Taunton, Mass Joun T. HAWKINS, 


Late Passed Asst. Engineer U.S. N. 


The Co-operative Contract System, 


Editor American Machinist : 

The co operative contract system de 
scribed by Mr. Richards is very interesting, 
as showing practical examples of co-opera 
tion by skillful, intelligent and selected work 
men, but it will not, and by the nature of it, 
cannot be of any extended use as a remedy 
for strikes. The very labor 


Work 


men strike for more wages because they 


tap-root of 
difficulties is the question of profit. 


think they are not getting a fair share of the 
profits on what their labor produces. There 
are two factors which are the chief things 
that cause the men to reach this conclusion: 
First, they find they are paid a less rate than 
is being paid for similar labor elsewhere ; 
second, they see by their employers’ expendi 
tures that a remarkably large profit is being 
yielded by the business that employs them 
There are other things that sometimes cause 
a strike, but they are so rare that it is not 
necessary to consider them 

In the co-operative contract system de 
scribed, the workmen co-operate in fixing 
the relative value of each man’s skill or 
ability at his share of the work, but other 
wise it is the time system of paying in which 
each man is paid in proportion to the time 
he has worked on each contract. The men 
also co-operate to watch each other, and if 
any one of them is found scamping his work 
or shirking his share of the labor, he is dis 
charged. The result is a rigid selection of 
honorable and efficient men, particularly 
fitted for this peculiar style of co-operation. 
The actual rate of wages is determined by 
the condition of trade in the articles pro 
duced, and the profit the employer thinks he 
ought to have. 

When the employer makes up the esti 
mate of the labor, materials, expenses and 
profits, and finds on comparing with prices 
of such articles made by others, fhat his 
price is too high, the first thing he does is to 
If heis a 
humane and reasonable man, he will cut 
down the profit item to its lowest possible 
point, and yet include risks, and will figure 
the materials and other expenses as low as 
possible ; then if more is needed, take it off 
the wages as the final item. Having done 
this no more can be expected of him, and if 


see where he can cut it down. 


the workmen are aware of the state of the 
case, and have common sense, there will be 
no strike. Now, suppose instead of this he 
isan employer intent on making an inordin 
ate profit, and he concludes to cut it all off 
the wages item, as he has a perfect right to 
do, for Mr. Richards says the workmen are 
to have nothing to say about the profits. 
Here we have the tap-root of labor troubles 
and first-class conditions to cause a strike, 
notwithstanding the apparently perfectly or 
ganized co-operative system. The differ 
ence between the ordinary time pay system 
and this co-operative plan is, that the men 
relieve the employer of the difficult: respon 
sibility of fixing the relative labor value of 
his workmen, and of watching them to see 
that they do not sbirk. What induces them 
to take this duty upon themselves is the 
fact that they will save time on the contract, 
and thus get the same money for less time 
spent in doing the contracted work. 
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Take the same employer and the same 
set of men, and there is no reason why they 
would not get on just as well and make as 
good or better wages on the individual piec« 
work plan, where the men would not need 
to watch each other to see if they were 
shirking. The fact that the co-operativ 
contract system is in successful operation in 
several places is not proof that it is the re 
sult of the system. It only shows that there 
has been collected together a lot of sensibl 
and reasonable men who are honest enough 
to co-operate in their work, and are fortunate 
enough to have employers who are satisfied 
with a reasonable profit. The real and 
effective Co-operation in such cases is that of 
the men with the employer. Take the same 
men and put them in the hands of an un 
scrupulous employer, and the co-operative 
feature would vanish in an exceedingly short 
time 

There are thousands of employers who 
pay entirely by the time system who have 
never had any strikes or labor troubles of 
any kind, yet this does not prove that the 
time system is without fault and cannot be 
improved. It only proves that on the one 
hand there are reasonable and sensible work 
men, and on the other an employer who is 
satisfied with a reasonable profit and who 
takes a genuine interest in the welfare of his 
workmen, 

No observant and candid person will 
deny that the time pay system is imperfect 
but the fact that it is still in so extensive use 
simply shows that human nature is not col 
lectively far enough advanced to permit the 
general use of a better system. The piece 
work plan is the only one which entirely 
eliminates the time factor and pays only for 
the quantity and quality of labor expended 

It is still a question whether it would be 
best for social conditions to make a rigid and 
universal application of this plan of paying 
labor. But for the present this will be ig 
nored, and we will admit that the piece work 
system is the ideal condition we wish to 
attain 

This system has already been adopted in 
many industries, the most notable being the 
manufacture of iron and steel, which is paid 
by the ton. Coal mining is paid the same 
way. Train employes on many railroads 
are paid at a fixed rate per trip over a given 
route. But this system has been tried in 
Where 
it fails, the workmen and the employer are 


many places and proved a failure 


generally about equally responsible for its 
failure. A few selfish and greedy workmen 


think they While the sun 


will make hay 
shines, regardless of future consequences, 
and they go into a fierce competition with 
time to make all the wages possible. The 
proprietor soon begins to think that these 
workmen are getting most of the profit there 
is in the business, and he cuts down the 
price per piece. The men then strive to 
make as much per day as before, and when 
they do this the proprietor reduces again. 
This process is repeated until the men find 
themselves working like slaves for wages 
The selfish 
workmen, after skimming the cream off, 


that afford only a bare living 


have left the shop, and the remaining ones 
suffer the effects. If the workmen had been 
a lot of intelligent, skillful and = se/eeted men, 
who had human interest and enough sense 
of justice to co-operate and prevent disas 
trous competition among themselves, and 
were fortunate in having an employer who 
was satisfied with reasonable profits, there is 
no reason why the piecework system would 
not be as successful in operation as the co 
operative contract system, or the time pay 
system, with the same workmen and em 
ployer. All you need to do is to look in the 
right places, and you will see entirely suc 
cessful examples of both time pay and piece 
work systems. 

Iam glad to say there are honest and con 
scientious workmen, and employers who 
honestly desire to deal fairly with them, 
and I have the highest respect for, and wish 
the greatest honor to, those employers who, 
by profit sharing, or other 
plans, are trying to give labor an equitable 
share of what it helps to produce, for I 
think they are about the only ones who are 


sharing, gain 


67 
doing anything practical toward solving the 
labor problem. But, Mr. Editor, if they 
were the only kind of employers involved 
in the question there would be no labor 
problem 

Although it may be very unpleasant to 
have to say so, the fact is the modern labor 
problem cannot be intelligently discussed 
Without taking in consideration that other 
kind of employer represented by the great 
industrial millionaires and corporations who 
do absolutely nothing toward solving the 
modern labor problem, and who apparently 
give no attention to it except when it is 
When they 
anticipate labor troubles the great industrial 


forced on them by a. strike 


kings hie themselves away to foreign shores, 
or go on a pleasure trip around the world in 
a luxurious yacht, and leave their managers, 
Who are hired on the time pay plan at so 
much per year, to fight it out with the 
assistance of private police, sheriffs, State 
militia or the regular army. The laboring 
Classes naturally are making the greatest 
outery about it all, because they suffer the 
Worst in the struggle 

The laboring classes have made serious 
mistakes in attempting to remedy their 
wrongs by resort to foree. but considering 
their limited education and opportunities 
they are no more to blame than are the more 
edueated and enlightened employers who 
secretly employ armed forces to carry their 
plans through, instead of employing the 
more sensible and judicious plan of patience 
and legal injunctions, 

The only solution of the labor problem 


that seems universal in application and 


results, is by co-operation. For industries 
of moderate proportions co-operative socie 
ties of workmen will be the plan of work, 
and for large systems of a public character 


like the post office, railroads, telegraph, 


telephone and similar service it will be 


co-operation of the whole public in the 


shape of government control, The frequent 
failures of co-operative enterprises show 
that it takes more knowledge and a higher 
sense of justice than has yet been attained, 
before it can become universal, and in the 
meantime such discussions as this, conducted 
in the proper spirit, will do something to 
help us all to a better Knowledge of the 
problem before us 

Finally, [ will say without any fear of 
proof to the contrary, that no system how 
ever much exploited, or however often it 
may be tried, can prevent strikes or help 
solve the labor problem, if it is offered to 
labor only on condition that laborers are to 
have nothing to say about the amount or 
disposal of the profit that capital is to get 
from the product of their labor 


BELL CRANK 


The ** Three-crank Mechanism,” 
Editor American Machinist: 


The interesting discussion by Mr. Leicester 
Allen and Prof. F. L. O. Wadsworth, in a re 
cent issue of the AMERICAN Macutnist (No 
vember &th), page 3, Figs. 1-5, concerning 
the invention and application of the ‘“‘three 
crank mechanism,” and references to its 
origin, prompts me to add a few words 

Inthe Mechanical Engineering Cabinet of 
Models of the Ohio State University there is 
a well-designed and complete working model 
in metal of this movement, the drawings 
for which were made some five or six years 
ago. 

This mechanism is fully illustrated and 
described on paze 190, of F. Reuleaux’ ‘Kin 
ematics of Machinery,” edition of 1876; also 
on page 206 of Professor Willis’ ‘Principles 
of Mechanism,” edition of 1870, and on page 
246 of Laboulay e's Traité de Ciné matique,”’ 
edition of 1861. From statements made in 
the two books last mentioned, I am led to be 
lieve that a description of this motion will 
be found either in Laboulaye, edition of 1849, 
or in Willis, edition of 1838, neither of which 
are accessible to me at this writing. 

Thus the quotation of Mr. Allen seems 
further verified, viz.: ‘‘It hath been al- 
ready of old time which was before us.” 


Columbus, Ohio S. W. Rosrnson. 
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Erie Canal Improvement. 


Enthusiasm in regard to canal improve 


ments, such as aided to fill the columns of 
the daily and technical press about a year 
ago, has borne no fruit as yet, and there 
is every prospect that the ubiquitous mule 
will for the coming season, at least, continue 
as the motive power on that strip of raging 
water between Albany and Buffalo 

The scheme of driving the boats by screw 
propellers, turned by electric motors, which 
were to gather the electricity from a trolley 
fallen through 


demonstrated to 


wire, seems to have com 


pletely since experiment 
those fathering the project that the great 
loss of efficiency with full lines and shallow 
the 
overbalanced any sup 


draught—even ignoring first cost of 


the 
posed advantages in that means of trans 


refitting boats 


port, and haulage systems, such as cables 
and tracks on the tow-paths, seem about 
the only favored rival of present methods. 


While the talked-of deepening of the 
channel would be a great benefit to the 


boatmen, yet the money, if put into a cable 
system having tracks for traveling clutches, 
by means of which a boat could depend 
upon a speed of not less than four miles per 
hour, would be the means of placing the 
canalers on a footing of prosperity that they 
have not enjoyed since the earliest days of 
the Erie. 

Under the present system, single boats are 
absolutely unable to live as through freight 
ers, and even double-headers are forced to 
whip and urge their overworked animals, in 
order to make trips enough to cover bare 
expenses. 

The only paying boats are those driven by 
steam, the 
type through to New York lashed together, 


which take several of regular 
and so cut down the costs of operation. 

But such steam fleets require considerable 
capital to build and operate, and this very 
few ordinary boatmen are able to command. 

The 
steam fleet which makes about 24 miles per 


canal being 852 miles in length, a 
hour requires on an average 7} days to steam 
between Buffalo and Albany. 
5.82 days for actual running, and 1.43 days 


This gives 
for delay incident to ‘* locking,” ete. 

The total round trip, Buffaloto New York 
and return, can be made by such a fleet in 
30 days, giving time to lie over at both 
places when a cargo is not immediately on 
hand for shipment. 

This speed allows seven round trips per 
season, barring accidents, and with wheat 
at 4 cents per bushel a fair profit can be 
made by the owners 

But 


trips must be made to reap an actual profit, 


for double-header horse boats seven 


and the speed being much less on the canal, 
there is no margin for lying in port to await 


cargo. If return freight is not ready at 
New York, the boat must run back to 


Buffalo ‘‘light,” during wheat shipments, 
and the consequence is a loss for the season, 
even with rates at 4 cents per bushel. 

The average freight for 1891 3.49 
per bushel of wheat, and this would 
entail a dead loss, even allowing full easterly 


was 


cents 


cargoes, and the usual return loads. 

If even the double headers are to continue, 
more trips must be made, and the speed on 
the canal proper must be increased to meet 
the new demand, as the river and harbor 
portion of the cruise can hardly be changed. 

At 4 miles per hour, single boats, which 
unable to live, again 
money, even on 34 cents per bushel carried. 


are now can make 

The steam fleets running at 2§ miles per 
hour are 14} days on the canal for the round 
trip, which, as before stated, can be made in 
Of 
these 14} days 11.64 are consumed in actual 
steaming, 
the locks. 

Double headers as well as single horse 
boats are towed between Albany and New 
York, and after leaving the canal make 


30 days with all allowance for delay. 


while 2.86 are for passing through 


about the same time as the steam fleets. At 
4 miles per hour the 11.64 days would be 
cut down to 7.275 for running—a saving of 
4.365 days per round trip—which reduces a 
month’s travel to 25.635 days, and an or- 
dinary boat could thus make eight trips 
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with the same end waits as now taken by 
steamers making but seven 

A single 250-ton boat, costing $3,500 com- 
plete for service, and carrying a captain and 
two deck hands, can pay all expenses, and 
have a surplus of several hundred dollars 
besides, with wheat at 34 cents per bushel, 
if making eight trips per season, as can be 
done by speeding up to 4 miles per hour on 
traffic 
follow the bettered condition of 


the canal alone, and the increase of 
that would 
affairs, would still further swell the purses 
of the boatmen 

It is to be hoped that p litical administra 
tion of the Erie, to which is mainly due the 
present the 


countenanced in 


unsatisfactory condition of 


waterway, will not be 
future, and that men will be placed in charge 
of any improvements that may be inaugu 
rated who are competent to supervise the 
work, and who will make it both an engi 
neering and a commercial success. 

With a proper haulage system owned by 
the commonwealth, the charges for power 
should be comparatively light, and the class 
for whose benefit the canals were originally 
built, would out 
against the moneyed interests that now con- 


trol transportation through the State. 


again be able to stand 


<->: 





Voting Machinery. 


The mechanical recording of the ballot at 


elections, by devices such as are now at 


tracting earnest attention, is an innovation 
that is calculated to purify the public ser 
vice, in so far as such is affected by the 
intimidation of voters and the time-honored 
custom of juggling with the returns, 

The voice of the ‘‘heeler” is no longer to 
disturb the citizen, and the ‘‘striker” already 
the far-off 
fresh fields and pastures new. 

There to be constructed a 
nominating mechanism; something that will 


wears look of one in search of 


yet remains 
automatically cancel the names of citizens 
anxious to serve their country, unless their 
records be such as renders it logically cer 
tain that their wish to suffer the honors and 
emoluments of office, springs from an inborn 
desire to further the public interests. 

Before we finally adopt these new devices 
it might be a wise move, financially, to issue 
detailed descriptions for foreign circulation 
in order that there may be no misconception 


on the part of citizens of the effete mon 
archies, 
These worthy but misguided persons, 


whose training has unfitted them for under 
standingly following the rapid advances of 
their less conservative brethren, have lately 
taken to funds from 
American railroads, a spirit of uneasiness 


withdrawing their 
being said to prevail in Europe, in regard to 
what is looked upon as revolutionary be- 
havior on the part of railroad officers in the 
States. And in the well-known 
close relations of railroad and State officials, 


view of 


the seeming sudden entire change of front 
of our people in regard to ‘‘ machine” poli- 
tics—against which such denunciatory lan- 
guage was used but a few months ago—may 
have something to do with the prevailing 
customers to draw their 
gold in haste from Yankee securities. 


desire of our best 


But, speaking seriously, the Meyers vot- 
ing machine, which just now is attracting 
most attention, seems perfectly adapted to 
the work of eliminating from elections a 
very large proportion of the most objection- 
able, not to say dangerous, features of our 
other the machinist 
seems likely to furnish to society something 
which will enable the citizen to express by 


elections. In words, 


his vote his real choice of men and measures, 
and to have that vote certainly counted—a 
thing which is of vital importance. 

In addition to this, the machine also seems 
able to do what machines 
when compared with manual labor—reduce 
the cost of the work. 


most other do 
This it does by doing 
away with printed ballots, and in saving 
time, and, therefore, a portion of the ex- 
penses of polling places. We think very 
highly of this’ latest achievement of the 
machinist, and think the day will come 
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e 
when it will be recognized as one of the 


greatest blessings ever conferred by him 
because all else is of little use unless we can 
preserve the purity of elections, and thus 
have a real government by and for the 
people. 


—_——_--ae—— 


It has been decided in the U. 
Court that the statute of limitations applies 


S. Supreme 


to claims growing out of patents the same 
as to other claims, 


Literary Notes, 


THE REPAIR AND MAINTENANCE OF MA 
CHINERY. A Handbook of Practical Notes and 
Memoranda for Engineers and Machine Users 
By Thomas Walter Barber, C. E., M. E., Author 
of the Engineer's Sketch Book, ete. 


This book treats of repairs to general ma 
chinery. The author points out faults to be 
which 
were brought under his notice and remedies 
this the work the 
reader will find many useful hints. On the 
other hand, some of the tables given in the 


found in some machines, some of 


suggested. In part of 


book are not satisfactory—they are ambigu 
the table of 
powers of boilers, the nominal horse-power 


ous; for instance, in horse - 
is given, without stating the value of this 
power. Many boiler makers adopt a nomi 
nal horse-power of their own, differing from 
others, so that the term nominal horse-power 
without qualifications is meaningless, and 
should not be used. In fact, most engineers 
consider this term obsolete. The table giving 
the horse-power transmitted by leather belts 
would have been far more satisfactory if the 
rule had been given by which it is caleu 
lated. 
high. 


In our opinion, the powers are too 
We presume that this table refers to 
belts running over pulleys of equal diam 
eters, although this is not stated. The cuts 
giving the general appearance of the differ- 
ent machines treated are fair, but many of 
the diagrams used in an explanatory way in 
connection with the text are decidedly bad. 

The book is published by Spon & Cham 
berlain, 12 Cortlandt New York. 
Price, $3.50. 


street, 





We have received from H. V. & H. W. 
Poor, New York, a copy of ‘ Poor’s Direc 
tory of Railway Officials and Manual of 
American Street Railways.” The title of this 
book is sufficiently indicative of its charac 
ter, and the book will be found indispensa 
ble to have 
with railway officials. 


business relations 
We believe it to be 
quite complete and accurate. 


those who 


We have received from the Commissioner 
of Labor, Carroll D. Wright, Washington, 
D. C., a copy of the ‘‘ Ninth Annual Report 
of the Commissioner of Labor,” which is de- 
voted to building and loan associations. It 
contains a vast of statistical and 
other information regarding such associa- 
tions, and will be found of value to all who 
ure interested in them. 


amount 


We have received a copy of the book 
called ‘* Furnace Work Manual,” an exposi- 
tion of furnace work in all its branches, com- 
piled from the files of the ‘‘ American 
Artisan,” by Sidney P. Johnston. This 
book is not devoted, as our readers might in- 
fer, to a description of the construction and 
handling of industrial furnaces, but to such 
furnaces as are used for heating dwelling 
houses and other buildings. It gives a great 
deal of valuable information regarding their 
and installation, and 
laying out of connections to them. 


construction for the 


We have received from the Syracuse 
Twist Drill Co., Syracuse, N. Y., a calendar 
which is small enough to be neat and to go 
into a desk or the cover of a machinist’s tool 
chest or other limited space, while at the 
same time its figures are large enough to be 
distinctly seen. It is a model, and the above 
named company write us that they will be 
glad to send it to any reader of the Amert- 
CAN MACHINIST upon receipt of address. 
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Questions of general interest relating to subjects dis 
ussed in our columns uill recevve attention in this 
department. The writer's name and address should 
ways accompany the question. Nether correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a@ separate 
cheet. We cannot undertake to answer gueiane in 
‘“nert issue.’ This department is usualy crowded, 
and questions muat wait their turn to be answerel. 
Veither can we undertake to solve mechanical er ¢.: e- 
wering problems, and send answers by mail. 


(31) A. B., , asks: What is the stand 
ard taper for steam and water cocks? A.— 
We are not aware that a standard taper for 
this class of work has been established. A 
prominent manufacturer of steam and water 
fittings, etc., uses a taper of 4 inch per inch. 
Other manufacturers may use a taper dif- 
fering slightly from the above. 


(82) W. F. G., Warsaw, Ind., writes: 
Why is the center of gravity of the weighted 
lever used in solving problems on safety 
valves? A.—The product of the weight of 
the actual lever into the distance between 
fulcrum and center of gravity is equal to the 
product of a simple equal weight into the 
given distance taken as a lever arm, and 
affects the safety valve in the same way as 
such ideal simple weight and lever. 


(33) A. D. H., Atlanta, Ga., writes: 
Please give me a little information in re 
gard to overshot water wheels. I want to 
build one 24 feet diameter and about 4-inch 
face. What I want to know is the pitch 
and the number of buckets for this size of 
wheel. A.—We should use seven buckets, 
and the pitch equal to an angle of 120 de 
vrees, With the radial line drawn to the 
inner edge of the bucket. 








(34) G. F., City, writes: How can a 
piston working in a cylinder, one end of 
which is open to the atmosphere, be made 
perfectly tight to maintain a high vacuum 
on the inner side? A.—A deep piston ac- 
curately fitted to the cylinder, and having 
shallow grooves or scores, and in addition 
two packing rings, the slots of which break 
joint in addition to being tongued, make a 
good job, although not perfectly tight. If 
the piston is to move slowly, the ordinary 
hemp packing will probably be the best, es 
pecially for a small cylinder not of the very 
best workmanship. 


(35) A. N. J., Manistee, Mich., asks: 
Which paper contains notices of new build- 
ings contemplated or in course of erection, 
and which paper contains advertisements 
for bids for government buildings? A.— 
In our columns headed ‘* Manufactures,” 
you will find much that will interest you. 
Newsdealers generally keep on hand all 
first-class technical papers ; we would pre- 
fer to have you examine these and make 
your own selection. 2. Which number of 
your paper contains instructions on making 
blue prints? A.—See answer to Question 
120, in our issue of March 8, 1894. 


(86) L. R.S., Chicago, Il., writes: Kindly 
advise me of the best method of electro- 
plating copper, nickel or silver. [intend to 
do plating, and wish to get the best and 
simplest method for doing the work good. 
A.—There is so much to be said on this 
subject that space prevents us to go into 
this matter in detail, as should be done. 
Since you intend to go into this business, 
we should advise you to get the ‘‘ Complete 
Treatise on the Electro-deposition of Metals,” 
by Dr. George Langbein, published by 
Henry Carey Baird & Co., Philadelphia, Pa. 
This is one of the best books treating on the 
subject, and will aid you much in the theo- 
retical and practical branches of the work. 


(87) A. G. L., Cornwall, N. Y., writes : 
I wish to build a boiler of the porcupine 
type, and I intend using tubes 1 inch diam- 
eter, and welding up their outer ends. Is it 
necessary to have for circulation a smaller 
tube inside of each one of these 1-inch tubes 
reaching to within an inch of the end? A. 
—No. 2. Will the 1-inch tubes screwed 
into the stand pipe answer the purpose, 
and is 12 inches too long for this size of 
tube? A.—Unless the boiler is very small, 
we prefer tubes of larger diameter, say, not 
less than 1§ inches, and then expand the 
tubes in the stand pipe. Cutting a thread 
on the tubes may weaken them too much, 
and give considerable trouble. A length of 
12 inches for 1-inch tubes is not too great. 


(88) X. Y. Z., Petaluma, Cal., writes: 
Please answer the following: Please name 
the best paint for a smoke stack to prevent 
rust. We now use coal tar, but it does not 
last very long. A.—Ground graphite mixed 
with the coal tar and the mixture thinned 
with turpentine may give you better results. 
Dixon’s graphite paint has a good reputa- 
tion. 2. Should gears work with the teeth 
lubricated or should they run dry ? We 
always grease all gears, and we know they 
run more quietly than when dry, but we 
have heard others argue that if run without 
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oil they will run as long and easier. A.— 
Gears which transmit power should have the 
teeth lubricated ; gears which transmit very 
little power, or practically transmit no 
power, should run without lubricating the 
teeth. For instance, the back gears of a 
lathe should be lubricated, but the teeth of 
the change gears should run with the teeth 
dry. 


(39) J. S., Indianapolis, Ind., writes: My 
knowledge about the metals used in ma- 
chinery is not very complete. I therefore 
ask you to name the title of a book treating 
on this subject. I would like to learn more 
particularly about the chemical and physical 
properties of iron and steel, also about the 
meaning of mild steel, flange steel, Besse 
mer, crucible, and open hearth steel, ete., 
and why for a certain structure or for a part 
of a machine a particular kind of steel is 
used as steam boilers, shafts, pins, connect- 
ing rods, ete. I should also like to learn 
more about annealing, hardening and tem- 
pering. A.—The book entitled ** The Metal- 
lurgy of Steel,” by H. M. Howe, and pub- 
lished by the Scientific Publishing Co., 27 
Park Place, New York, treats on the chem- 
ical and physical properties of iron and steel, 
annealing, tempering, etc. It is probably 
the most complete work published on these 
subjects. The choice of iron or steel for de- 
tails of machinery depends much on the 
duty or the character of the work each piece 
has to do, and the form of the piece. Some- 
times the selection of the material is in 
fluenced by the contract price of the machine. 
On the whole, experience is probably the 
best guide for the proper selection of material. 


(40) R., Philadelphia, writes: We fre 
quently have in our shop a number of pieces 
of cast round steel ranging from # inch to 
1 inch in diameter, and 4 inches long, to 
have holes from 4 inch to 4 inch drilled 
through the center the entire length; these 
we have always drilled with a flat drill, but 
find it slow and unsatisfactory; the difficulty 
of keeping twist drills central, and their 
shortness in the smaller sizes prevented their 
use, and so we apply to you, hoping for a 
more satisfactory way of proceeding ; the 
steel used is generally either Howe, Brown 
& Co.'s, or Jessop’s, well annealed. A.— 
We doubt our ability to suggest anything 
which will be helpful in this case, as it is, of 
course, apparent that the man who is doing 
the work is best acquainted with the condi 
tions under which it must be done, that is, 
its cost, the degree of accuracy required, 
ete. If sufficient numbers of them are to be 
drilled to make it worth while, perhaps the 
modern method of drilling such as is used at 
the Pratt & Whitney Co.'s, or at the Bridge 
port Machine Tool Works, where a drill is 
used which has a tube laid in grooves cut in 
a drill, and oil is supplied under pressure to 
the point of the drill, would be the best 
method. Very good results are obtained by 
this process, but we doubt its adaptability 
to the smaller sizes of holes mentioned by 
you. 


(41) B. U. C., Lockport, N. Y., writes: 
Please inform me which of the two designs 
of a D-slide valve is the best. * The differ 
ence between the designs is simply this, one 
valve works on a flat valve seat, and the 
other works on a circular valve seat. Ihave 
built several small engines with the latter 
valve, and all have worked very nicely ; but 
this design has been severely criticised by 
older mechanics in this locality. I leave this 
matter for you to decide. I claim that the 
valve working on the circular seat is the 
best, as there is less steam pressure on a 
valve of this kind for the same size of steam 
port openings, than there is on a valve work- 
ing on a flat seat. A.—The circular seat 
will not wear as evenly as the flat seat, and 
it requires more time to make a true circular 
surface than a true flat surface. Your 
sketch also shows that the former surface is 
not as accessible as the latter, which is 
another objection when the valve seat has 
to be trued up. We cannot see on what 
basis you can claim that there is less press 
ure on one valve than on the other; if cor- 
rectly designed the cross-sectional area of 
the steam passages must be the same in both 
cases, consequently the projected areas of 
the valves must also be equal, or very nearly 
so, and therefore the total steam pressure on 
one valve must be practically equal to that 
on the other. That a flat valve seat is the 
best is seen by its popularity. 


(42) A. H., Natchez, Miss., writes: What 
is the difference between the friction in a 
5-inch pipe, and in one of 6 inches diameter? 
A.—The effects of friction will be practically 
inversely as the hydraulic mean depths 
for the same velocity of flow. This is found 
by dividing the area of the pipe by the 
wetted perimeter, or here—the pipe flowing 
full—the area by the circumference, which 





' ; r 
for round tubes gives always =, or half the 


radius. The greatest value is for the larger 
pipe, so that its friction is less than that of 


9 
the smaller, or 1.26 = 0.833 of the friction 
0 
of the small pipe. But if the same volume 
of steam is to pass through, the velocity is 
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greatest in the small pipe, and the resistance 
being directly as the square of the velocity, 
the large pipe has still more advantage. 
Taking the resistance of the small pipe as 1 
for comparison, the large tube resistance 
would be 1 x 0.833 « 3§ = 0.54, or about half 
that of the 5-inch pipe. If the velocity in 
pipe is not over 100 feet per second, the re- 
sistance can be neglected, being very small, 
but for a greater flow Rankine’s simple 
formula can be applied. Calling P the 
initial pressure in boiler, and P” the press 
ure at the opposite end of pipe, 


t 
PF’ = P (: — ™ 7) where ov? is the square 


of the velocity of flow in feet per second, 
and 7’the temperature of the steam plus 
461.2 degrees (or 460 degrees is near enough). 


(43) F. J. M., Oakland, Cal., writes: We 
have a boiler with a conical flue, which is 
made in two courses, the course of the large 
diameter is made of steel plate ¢, inch thick 
and is 68 inches long. The course of the 
small diameter is made of steel plate ? inch 
thick and is 82 inches long. The large end 
of the flue when finished is 80 inches diam- 
eter, and the small end is 15 inches diameter. 
1 would like to know the collapsing pressure 
of this flue and the weakest point in its 
length. A.—The flue being comparatively 
short and large in diameter, with a liberal 
thickness of metal, there is not much danger 
of the flue collapsing, but it will fail by 
crushing the metal; hence the following 
formula based on the crushing strength 
may be applied: 


t 


p = 12,000 
d 


in which p = working pressure per square 
inch, ¢ = thickness of metal in inches, and d 
the large diameter in inches of each 
course. The large diameter of the long 
course is 30 inches, the thickness of the 
metal is yy = .487 inch, substituting these 
values for the letters in the formula, we 
have 
437 


> = 12,000 : 
' * 30 


= 182 pounds 


per square inch. The large diameter of the 
short course is 20 inches, the thickness of the 
metal is , = .312 inch; this gives us 


B12 


20 


p = 12,000 x = 180 pounds 

per square inch. Taking into account the 
additional strength which the flue receives at 
the ends by riveting it to the flue heads, we 
should say that the center of flue is proba 
bly the weakest part. The constant of 12, 
000 is used in the above formula when the 
length of the flue or course is 290 times the 
thickness; when the length is 430 times the 
thickness then use 8,000 in place of 12,000, 
and when the length is 580 times the thick 
ness use 6,000, 


(44) P. L., Fitchburg, Mass., writes: In 
your answer to Question 535 in your issue of 
November 15, 1894, you say: 


‘“o= / 2 X 514.29 & 2 = 45.8; 
momentum = m X v = 24.9 « 45.3 = 1,123 
foot-pounds, ete.” I cannot see it in this 
way. Lunderstand the momentum to be the 
product of the mass and the velocity; or, in 
other words, if the body is acted upon by 
gravitation in a free fall, to be the product 
of the weight of the body and the time in 
seconds during which gravity is acting upon 
the body, which in numerical value is equal 
to the final velocity of the body multiplied 
by the massof the same body ; but I cannot 
understand how to get foot-pounds out of it, 
as, in fact, if reduced to a gravitation prob- 
lem, it is the product of time in seconds and 
weightin pounds. If I should find the kinetic 
I would use the formula 4m v*, which, if 
reduced to a gravitation problem, would be 
the product of the weight of the body and 
the hight through which it is falling un- 
der the action of the force of grav- 
ity. For this steam hammer it would 


9 r 
be gm ot = 4S x 45.39 = 12.4 x 2052.09 
2 

= 2,544.82 foot-pounds as the stored-up ener- 
gy in the hammer, but this energy cannot be 
used in calculating the force of the blow of 
the hammer in pounds, unless we know how 
far the hammer would penetrate the body it 
strikes on. Thus I see, of course, the re- 
sult of your calculation is the right answer, 
but what I wish to know is: Can the term 
foot-pounds be correctly used in the sense it 
is used in explaining the answer to Question 
5385? A.—The unit of momentum is the 
momentum of a unit of mass, moving with 
a unit of velocity. To this unit no particu- 
lar name has been given. In answering the 
question above referred to, we inadvertently 
had in mind the stored-up energy of a body, 
and used the expression, ‘‘ here we have a 
stored-up energy of 1,123 foot-pounds,” 
which we should not have used, as it gives 
rise to some ambiguity. This, however, 
will not change the principle involved, nor 
change the explanation given ; the answer, 
otherwise, is correct, 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words makea 
fine. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 

















Gear Wheels, Gear Cutting. Grant: see page 72. 
Forming Lathes, Mer. Mach. Tool Co., Menden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att'y, 26 Cort'ndt St., N.Y. 

Cam-Milling, Machine Tool Works, Newark, N.J. 


Pattern and Brand Letters. A yariety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
Save 100% every 60 days. How? Use our loose 
pulley oiler. Kridler Mfg. Co., Grand Rapids, Mich. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


American packing rings are in touch with the 
cylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O. 

Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When in a hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum. 


Great improvement—Our new Four-spindle Aut. 
Screw Machines make 3 to 4 four times as many 
screws ascan be made on any other Aut. Mach. 
£. B. Welch, 68 Devonshire St., Boston. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 303 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by John Wiley & Sons, 53 East 
Tenth street. New York. 

“Modern Locomotive Construction.” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
illustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
ne Wiley & Sons, 53 East Tenth street, New 
fork. 


A New Screw Thread. 


We print below a paper by A. M. Powell, 
B. Se., Mechanical Engineer and President 
of the Powell Planer Co. This paper is re 
ferred to elsewhere in this issue in a letter 
from Mr. Powell, and is as follows: 


A NEW SCREW THREAD. 

Mr. President and Gentlemen of the So- 
ciety : 

I wish to call your attention this evening 
to a new screw thread [I have designed, 
which is proposed to replace the square 
form of screw thread, having none of the 
faults, but all of the advantages of the 
square thread, but unique in itself of much 
greater value. 

The chief and, in fact, only real advan- 
tage in the square thread in itself is in 
the fact that the line of thrust is parallel to 
the axis of the screw, consequently the fric- 
tion being so much less than in angular 
threads, it is used for lifting purposes or in 
the movement of parts of machines requir- 
ing continuous or reciprocal motion where a 
minimum frictional resistance must be an 
important factor. This appears to me to be 
the only feature which should commend it- 
self at any time to the mind of a progress- 
ive engineer and designer in machine con- 
struction. 

The fact that there is great difficulty in 
making proper fits, and the entire lack of 
provision for ‘‘take-up” incase of wear should 
cause it to be cast aside by the practical me- 
chanic. Another thing, in cutting a square 
thread screw, especially in cases where the 
thread is multiplied (or split as it is common- 
ly known in shop parlance), the clearance of 
the cutting tool must be so great as to not 
only materially weaken the tool, but at the 
same time seriously question the accuracy of 
the finished thread itself. For the same rea- 
son (viz., the clearance of the cutting tool) it 
is impossible to cut this form of thread to 
advantage with a die plate, or in a bolt cut- 
ter, and since the bolt cutter has made such 








TO 


rapid strides to the front as 


a great labor 
saving tool in the machine shop, it has be 
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eter calipers to measure the depth or tabu 
lated dimension in decimals to puzzle the 








come imperative that a new form of screw brain of the workman in devising means to 
thread should be devised meeting all these measure the depth The depth is always 
requirements, having substantially all the one-half divided by the pitch or number of 
valuable features of the square thread and threads to the inch, and is in figures found 
none of its faults or disadvantages—a screw on the workman’s scale which can be readily 
thread which would commend 
itself and be accepted as a stand 
ard in the mechanical world S ® a 
To this end at the earnest 
solicitation of a prominent builder 
of bolt and screw machinery to 
devise a form of thread to meet 
these requirements, | have de . Ds a ae 
signed the 29-degree angular a [- \ 
screw thread, which I take great = \ 
pleasure in submitting to this | \ 
society this evening. 3 = : ’ 
Before proceeding to an ex T 14°s0'- xe 14°30 
planation of its deduction, allow 
me to state that the 29-degree 
angle, which I have used rather 
than any other, was due to the eS r> " 5 P » 
fact that very exhaustive and Diagram 1 
satisfactory experiments have Construction 
been made on angles for worm BE-be-ae cot abe-ae cot 14 80 
gearing threads, and it was found BE-EM+MN+NB 
that a worm thread cut at the EM-NB PX-RS 
angle of 29 degrees, and to a MN=4bd=ae No. Thread per inch 
certain depth, reduced the fric Op=N Btan ts’ 3OX2—9t oe nimiat 
tional resistance between the 
thread of the worm and the teeth 1, Pitch 
of the wheel the greatest amount > Nut 
Gauges have been made for ! ¢ Diameter of Tap 
: x f Diameter of Screw + 
this worm angle, and it has been % 14 30 “14 30 Depth of Thread =}. 
recognized by the engineering 2. og a758. Piteh+t iho. 
world as the correct form for Uy Yj 
worm gearing. Again, this an = } 
gle will give the necessary clear r yet, ~ 4 _~ —_—— 
ance to the cutting tool in Serew 
excessive pitches, and will also a * ” Serew Bismn. of Tay Drill 
permit the screw to be cut with ee AIO 
a die or bolt cutter. With 
these facts appealing so strongly 
I made the angle between the Vig. 1 Diagram 2 Vig. 2 
two sides 29 degrees. a als 
Another thing, I appreciated New SCREW 
the fact that the new screw 
would probably be more universally ac- understood. The width of top of thread 
cepted if its construction did not differ is equal to width of space at root, and is 
materially from the square thread, ex- determined by the tool-grinding gauge and 
cept in the formof the cutting tool. Luse the workman's calipers as to depth. For 


no elaborate and lengthy formule, which are 
apt to mystify and the average 
workman. I simply make the depth of the 
thread in every case identically the 


confuse 


Same as 
in the square form of thread, viz If the 
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pitch is 2 threads to 1 inch the depth of 
thread is} of 1 inch. If the pitch is4 to 1 
inch the depth is 4 of 
words, divide 4 by the pitch. (By the pitch we 
understand the number of threads to 1 inch.) 


an inch. In other 


There is no necessity for using microm 


other pitches than are on the tool gauge the 


dimensions can be readily got by the form 
ule Iwill show a little lateron. A gauge 
should be made with one opening of 92 
degrees V shaped so as to enable one to 
h t ed 
i ix = Cc 
j \o 
Ms \0 
} ja 
3) > i I ma 
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PATTERN FOR A BONNET.—SEE PAGE 71 
grind the tool to proper angle, and then 


grind off the point of tool to proper width 
for pitch required as given by the formule 

I make no other change in construction of 
this thread different from what the workman 


has been used to doing every time he had 





screw 





MACHINIST 


occasion to cut a square thread 


All that is 


required is to grind his tool toa gauge for 


the 


cutting the Sellers’ screw 
for that 
is in the form of 


thread 


only difference 
thread 


the 


correct 


itself 


Ve Thread to1” V4 


Standard Square 


pitch, 


In relation to its construction, | 


Wh 


he does in 
or even the square 
In fact, the 
the sides of 
| 


eX tly 


as 


matter 


” 
Diameter Screw 2 


‘ 2.02" 


Tap 


Tap Drill 14+ .02" 


MMW 


Diagram 4 


American M. 


Comparison 








Thread to 1’ 


Powell improved 
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We 
know that this width of top = NV B tan 
14° 30’ & 2 


space at root 


to width of space at root, as is evident. 
width of 


which equals 2.2242 


(8 +4 
inches 


thread 


3.7758 


Again, thickness at root of 
4.3005) tan. 14° 30° x 2 
width space at top of thread, this added to 


width of top of thread 


2.2242 
8.7798 — 6 inches, 
6 
the distance from center of thread 
oe to center of next, which is correct 
* Tap for } pitch 


From these computations the 
following formulze are deduced 

4 
Pitch 
Width of top of thread ) 

sy ‘space at bottom 4 


3707 


Depth of thread 


Pitch 
Thickness at root of thread } 
Width of space at top \ 
_ ,6298 
o Pitch 
ondieated As before stated, the term pitch 
is assumed to be the number of 
threads to the inch. 
From these formule the exact 
ee dimensions of any thread not on 


the 


easily computed. 


gauge can be accurately 


I give a table of dimensions for 
proportions from $ to 10 pitch. 


The valuable features of this 
new thread making it superior 
to the square thread, lies not 


only in its ease of construction, 


-™~ 





THREADS 


Depth of Thread 2 
Width Top 
Thickness Bottom * : P 
Width Space Top ¢ 
Bottom P 


Diagram 5 


have prepared diagrams which I will now 


explain 


tuke, 


for 


Diagram 
struction of the screw 


distance between point 6 


example, the 


No. 1 the 
thread. Now, if 
proportions of a 


shows con 


we 


1 pitch in Diagram No. 2, making the 


and point d in 


Diagram No, 1 = 6 inches or } pitch. 
From construction @ ¢ = 3 inches, 
eb EB ae cot. 14° 380 3 cot. 14 
5 
» 
3.7 
*{ \ 
a >} 
y. | ‘ 
= abe a 


MN 


11.601 inches, taking 


P= Mn 
-tbd 


Fig. 8 
\ 
\ 
\ 
\ 
yy @ 
qa ba 
Fig. 4 
Machi 


depth of thread 


3 inches, taking this dis 


tance away from 11.601 there is left’8.601, 
of which 4 is above MN, and 4 below Mon, 
this makes the width of thread at top equal 
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but in the fact of its form admit 
ting adjustments for wear. See 


No. 2. 


The diameters of screws will 


Fig. 2, Diagram 


vary as widely as their pitches. 
A screw be 
») 1 


“16 


in 
inches diam 


may required 
one shop to be 
eter, cut 4 pitch double, in an 
other place it might be the same 
diameter, but cut 8 pitch single, 
and so on. we must not 
look for a standardization of certain pitches 


for 


Consequently 


certain diameters with my _ thread 


in the Sellers or 


One fact 


done 
U.S. 8. system 


as can be so-called 


be settled 
be the diameter of the 


must 
on, Whatever may 


screw, the tap must be made ,3, inch larger 
in diameter, and the thread must be cut 
with the same tool as is used in cutting the 
screw, but must be cut ;)5 inch deeper, 


making diameter of tap at bottom of thread 
the 
thread. 


same diameter as screw at bottom of 
This narrows the point of thread 
on tap .0052 less than point of thread on 
screw, making the clearance of ;}45 inch 
The tap drill or the hole 


bored in nut should be 


at 


bottom of nut. 


i239 inch larger than 
diameter of screw at bottom of thread which 
allows ;}5 inch clearance between nut and 
bottom of thread. . In Diagram No. 41 show 
drawing of tap with dimensions for screw 2 
inches diameter, cut 2 pitch, which explains 
to; this 


screw obviously can be much more easily 


the subject I have just referred 
fitted to the nut than the square thread, and, 


as has been shown, having clearance (which. 


TABLE OF 


DIMENSIONS, 





lo 1 7414 1 
1 lg BCT 
2 4 1853 
3 } 1235 
i lg 0627 
5 rs O741 
6 1 O618 
7 ri 0529 
8 ; 0463 
9 * 0413 

10 ” O371 





understand, is uniform throughout — this 
system) top and bottom allows taking up 
for wear and back lash in nut. Again, in 
comparison the two forms of thread, as 


shown in Diagram No. 5, the further supe 


riority of the new thread at once is seen in 


Ve 


in. 


itch 


- of 


cact 
- on 
tely 


; for 
h. 
this 
rior 
not 
tion, 
mit 


iam 
) an 
same 
nele, 
not 
ches 
read 
alled 
ttled 
the 
irger 
cut 
r the 
eper, 
nread 
m of 
hread 
d on 
‘th at 
hole 
than 
which 
t and 
show 
rew 2 
plains 
this 
easily 
|, and, 
vhich, 








t this 
ing up 
‘ain, in 
rad, as 
{ supe 
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the additional strength at the root as well 


is the gréater wearing surface, owing to 
the angle of sides, at the same time this 
ingle is not so vreat as to mate rially ch inge 
the direction of the axial force on whi h the 
screw acts, consequently the friction will 
not be immaterially increased from the 
square thread 
ee 


Pattern for a Bonnet. 
By Geo. GuNTz 


I have received a sketch of a Donnet ora 
tapered pipe, and I am asked to give a 
method for laying out the pattern for the 
same I understand that the base of this 
bonnet is to be rectangular in form, 49 inches 
long and 44 inches wide ; the corners are to 
be drawn with a radius of 64 inches, and the 
upper opening is to be elliptical in form, 
the major axis being 27 inches and the 
minor axis 26 inches ; the pl ine of the open 
A sick 


clevation of this bonnet is shown in Fig. 1, 


ing 


is not to be parallel to the base 
and a half plan in Fig. 2. These two views 
ire necessary for laying out the pattern. I 
also take it for granted that the seams are 
to be at the sides; under these conditions 
we require two patterns ; if the seams are to 
be on the ends, then one pattern only will 
be needed. The choice of position of these 
scams is, however, governed by the con 
venience of cutting the pieces out of the 


material 


I shall assume that the seams are 
to be at the sides 
The true form of the upper opening is 


he line 


shown by the semi-ellipse in Fig. 5, t 
1-9 being the major axis. For the purpose 
of projecting this ellipse into the plan Fig 
2, and also for laying out the patterns, di 
vide the semi-circumference of this ellipss 
Fig. 3, into any even number of equal parts 

eight in this case—this will give four 
equal parts to the front corner, and the 
same number of equal parts for the back 


corner, Through the points of division 2, 3, 


1, ete., draw lines perpendicular to the 


major axis 1-9, meeting it in the points 2’, 
3,4, ete. In order to project this semi 
ellipse into the plan, draw vertical lines 
through the points 1, 2, 3, 4’, ete., cutting 
the center line nm m in Fig. 2 in the points 
1,2’, 8", 4", ete. Now make 2-2’ in Fig 
2 equal to 2-2’ in Fig. 1, 3-37" equal to 38-3 
14 equal to 4-4’, et 


| 2 3, 4, ete., in Fig. 2, draw a curve 


through the points 
which will be the horizontal projection of 
the semi-ellipss 

The next step will be to divide each of 
the two corners or ares g k and ae, Fig. 2, 
into four equal parts, that is, into the same 
number of equal parts as there are in one 
half of the semi-ellipse, and then join the 
points of division a, 6, ¢, dande to 2, 3, 4 
ind 5 by the full and dotted straight lines ; 
uso join the points g, h, 7, j, & to 5, 6, 7,8 
ind 9 by straight lines, as shown Wi 
must now find the true lengths of all these 
lines; for this purpose we construct the 
four sets of triangles shown in Figs. 4, 5. 6 
ind 7. The hypothenuse of each triangle 
in Fig. 4 shows the true length of one of the 
dotted lines in the front corner Fig. 2, and 
those in Fig. 5 show the true lengths of the 
full lines in the same corner, and Figs. 6 and 
7 show the true lengths of the straight lines 
in the back corner. For obtaining these 
lengtas, produce. the base line m nin Fig. 1 
both directions, and from any point g, Fig. 


4, draw a line perpendicular to it ; through 


the points 2’, 3’, 4 and 5, Fig. 1, draw lines 
parallel to the base line, cutting the perpen 
dicular in the points 2,3, 4 and 5. From q 
set off on the base line a number of distances 
equal to 2a,3 6,4 e¢ and 5 @, as given in 

! 


Fig. 2, and mark the extremities of these 


distances respectively a, 0, ¢, and dd. In 
Fig } join by straight lines the points a 
and  * b and 3 e and 4, d and Da: these lines 
will be the true lengths of the corresponding 
dotted lines in Fig. 2. In a similar way, 
we obtain the true lengths of the full lines 
Thus, 


Fig. 5, through any point pon the base line 


in the front corner shown in Fig. 2 


erect a perpendicular, cutting the horizontals 
through the points 1, 2), 5’, 4 and 5 shown 
in Fig. 1, in the points 1, 2, 3,4, and 5 
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From p set off on the base line distances p a 
p b pe,p d, and pT respectively equal lo 
the length of the full lines 1 4,2), 8¢,4d 
and 5 f in Fig. 2; then in Fig. 5 join the 
ht 


lines which give the true lengths of the lines 


points 1a.2h4.38¢. 4d and 5 f by straig 


similarly marked in Fig. 2. In the same 


way, the sets of triangles in Figs. 6 and 7 
ire constructed ; we simply erect: perpen 
diculars from any points rand s on the base 
line; then in Fig. 7 set off on the base line 
from 7” a number of distances rs hrvi 
rjand rk equal to lengths of the full lines 
59,6h, 7,8), and 9%, and then draw the 
triangles. In Fig. 6, set off on the base line 
from sthe distances sf, sé.xj and sére 
spectively equal to lengths of the dotted 
lines 54,67, 7), and 8&8 4, as shown in Fig 
2, and then draw the triangles, as is plainly 
indicated in Fig 6. 

We are now ready to lay out the patterns 
and will commence with the pattern shown 
in Fig. 8, which is for the front corner 
Draw the line 1m and make its length equal 
Take ma, Fig. 2, and set 
Then take 
the distance 1-2, Fig. 3, and set it off from 
1 to 2, Fig. 8; then take 


la, Fig. 5, and from 1, Fig. 8,.as a center 


tol min Fig. 1 
it off from m,in Fig. 8, to a 


the hy pothenuss 


set it off cutting ma ina; and take 2a 
Fig. 4, and from a, Fig. 8, as a center cut 
1-2 in 2 
off asa bh, Fig. 8; take 2-3, Fig. 3, and set 


it us 2-38, Fig. 8: then take 24, Fig. 5, and 


Then take a>, Fig. 2. and set it 


with 2, Fig. 8, asa center cut @ 4in d, and 
with 34, Fig. 4, with 8 Fig. 8. as a center 
cut 2-3 in 3: next take &c¢, Fig. 2, and set 


it off as de, Fig. 8, and 3-4, Fig. 8, and set 


2 
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SAND Box For 
it off as 8-4, Fig. 8. and 3 Fig. 5, with 3 
Fig. 8. as acenter cut d-e in es and with 


c-4, Fig. 4, with ¢, Fig. 8, as a center cut 3—4 
in 4. Then take c-d, Fig. 2, and set off e-d 
Fig. 8, and 4-5, Fig. 8, and set off 4-5, Fig 
8; then take 4d, Fig. 5, and with 4, Fig. 8 
as a center cut e-d in d, and with d-5, Fi. 4 
with dasa center cut 4,5 in 5, then set off 
é-f, Fig. 2, as ef, Fig. 8; then take e-5, Fig 
5, and with e, Fig. 8, as a center cut 4, 5 in 
5, and finally take 7-5, Fig. 7, and from 5 
Fig. 8, as a center cut ¢ fin ff; connect th 
points 1, 2, 3, 4,5 with a curve do the same 
with the points a, 4, ¢, d, e, and connect thy 
ines Allow for 


lap on the outside of 5 7 where the seam 


other points with straight 


comes, and one-half of the pattern of the 
front is complete ; it is only necessary to du 
plicate this half and join it on at 1m to com 
plete the whole pattern 

Ina similar manner, we develop the pat 
It will 


be noticed that we commenced in the center 


tern for the last half of the bonnet 


of the pattern and worked towards the end 
so we will again begin in the middle by 
taking the line 79, Fig. 1 (that is the 54 
inches up the back) and setting it off ona 
vertical line 2-9, Fig. 9; then take the dis 
tance n-k, Fig. 2, and set it off from w to / 
Fig. 9, and take 9-8, Fig. 3, and set it off as 
9-8, Fig. 9; then take 9-4, Fig. 7 


g ind with 
9, Fig. 9, as a center cut nk in k 


And take 
SS’, Fig. 6, and with Aas a center cut 9-8 
Fig. 9, in 8, and continue this operation to 
the finish, as was done with the pattern for 
the front, 
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My correspondent complains t 
that the method of triangulation is a very 
particular process; he says if you make a 
ike you ire ore Now I ht here | 


want tosay that if he or any other boiler 


Mist 


maker wants to do things right, he must 
take time and be particular fn order to save 


time as well t 


llas stock. for in wuessing at any 
thing like this you are likely to be gone 
99 times out of 100. It is easily seen that i 
is more profitable to vet t right at once as 
to try to guess at it It is true that the 


method seems complicated, but it is with 
this as with everything else—easy enough 
when you Know how 

ae 


Sand Box for Street Cars. 


With this we give an illustration of a 
sand box recently brought out by Emil 
Heiz, Bell Building, Paterson, N. J It is 
suitable for and can be readily applied to 
trolley cars The aim in the design of the 
box is to insure in case of an emergency 
when a quick stop is necessary, a sufficient 
supply of sand to the rails without waste or 
emptying all the sand out of the box, so 
that no supply will be available in case of an 
emergency which may occur a few minutes 
later 
ittaining the desired ends 
pivoted at D 


and operated by the rod A opens the aper 


The device for 


is very simple A valve J 


ture at the bottom of the box: the object ol 


this valve is mainly to prevent a collection 
of mud in this aperture, which must neces 


surily be placed comparatively close to the 


rails ind consequently there is a great lia 


dime ’ 


STREET CARS 


bilitv of its being choked with mud. which 
in cold weather is liable to freeze and render 


the sand box useless. unless. of course. na ce 


vice like this valve is used for preventing an 
occurrence of this) kind. This valve also 
serves another useful purpose, it) tends to 
spread the sand on the rail 

To further insure action, and also for pre 


venting n waste of sand, the rod B with its 


plug-formed end P is used Phis rod passes 


through a casing C which is firmly attached 


to the inside of the sand box The spiral 
sprin Y acts ugainst the bottom of the cus 


ing and against a collar on the rod B. always 
tending to lift the latter The rods A and B 
are connected to a foot pin which passes 
through the platform of the car within easy 


reach of the motorman The connections 


are such as to cnuse the plug P to deseend 


lve tO Open whene ver ipressure Is 


and the va 
applied to the foot pin und as soon as the 


pressure is relaxed the spring O will push 


the rod Bupy irds and close the valve | 
The diameter of the plug P is less than 
that of the aperture so as to leave an annular 


opening of sufficient width for a suitable 


supply of sand, and at the same time pre 


| 
venting a sudden emptying of the sand. The 
plug as it descends pushes out any obstruc 
tion that may have collected in the iperture 
ind by giving the foot pin a few strokes in 
quick succession the plug is made to act as 
un agitator so as to insure a flow of sand 
The advantages of a sand box of this kind 
iTe apparent; the waste of sand is toa great 


extent prevented, and consequently the 
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bility of having no sand in the box when 
wanted, and failure of action are reduced, all 
nd to avoid serious consequences 


wien i quick stopping of the cars is abso 


Condition and Prospects of the Machin- 
ery Business 


LETTERS FROM MACHINERY MANUFACTURERS 


ro THI “AMERICAN MACHINIST 


In our first two issues for this vear, we 
printed a large number of letters from ma 
chinery. manufacturers and those in kindred 
lines of industry, as to the state of business 
We publish below a few additional ones 
which for various reasons were delayed and 


could not therefore appear with the others 


Faneuil Watch Tool Co 
Tools and M ihinery ) 


Watch 
write 


(Fine 
Boston Mass 


Us 


We have had about the same percentage 
of increase in our business for 1894 as we 
have had in former years, and the outlook 
for 1805 is even better We have been run 
ning every day, full time, with our regular 
help all the past vear, as indeed we have 
ever since we started, and we have added 
several new and improved machines to our 
equipment this last year 

We consider that we owe our good busi 
ness rather to the fact that our bench lathes 
ire getting better known, than to any gen 
eral improvement in business, as it is chiefly 
on these lathes that we have made our gain 
this veur and we have several big orders for 
them unfilled as yet 


Kelley (Nelley’s Patent Special 


ties, Stop Governors, Automatic 


Steam 
Adjustable Steel Flue Scrap 
ers, Adjustable Serew- Plates, Low Water 


Alarms 


Cutters 


Flue Cleaners 
Indicators, Gauge Glass 
Adjustable Lose Clamps Metallic 
Oil Cans), Erie, Pa 


Speed 


writes us 


Our trade has been poor up to the middle 
of November, when it took a de cided change 
for the better. The prospects are not so 
bright now as a month ago, but as our trade 
depends large lv on the prosperous conditions 
of the industries of the Country, our business 
will fluctuate accordingly We have strong 
hopes, but they may not materialize We 
hea brought out some new tools, which will 
be included in our new catalog 


(‘hus \ Strelinger & Co 


Tools ind Supplies 


(Hardware, 
Mic hinery ). Detroit. 
Mich write us 


Our business for the past year, while far 
from siutistactory was u decided improve 
ment over 3 

We are tirm believers in the old adage. 

In time of peace, prepare for war,” and in 
the past eighteen months of comparatively 
peaceful business life, we have been busily 
engaged in preparing our new. eatalog, 
which we have termed A Book of Tools.” 
It has been a very difficult and onerous task. 
being constructed on lines that ure com 
paratively new, and had it not been for the 
business depression we hardly know when 

been completed so this is 
the silver lining” to our cloud 

We have everv reason to look forward to 
in increased business during the coming 
year 


it would have 


J. E. Reinecker (Machine Tools, Relieving 
Lathes for Making 


nitz-Gablenz, Germany 


Milling Cutters), Chem 
writes us: 


In regard to last year’s business, I am 
happy to report that it proved a good one 
for my works in spite of the ruling dullness 
in most lines of man feeturing 

Besides an increasing demand in tools like 
taps, dies and die stocks, twist drills, caliper 
gauges and principally in formed cutters, in 
which line I hardly could keep up, I did a 
very good business in machines for pro 
ducing tools, principally in relieving lathes, 
also in outfits for making twist drills. our 
big concerns tending to making their own 
tool 

At present 1 employ 300 men, with 285 
machine tools, which is an increase of more 
than 10 per cent. against January last vear. 

um obliged to work overtime. my works 
being crowded to the utmost, but I will add 
an extension 200x938 feet as soon as weather 
will allow Wages did not vary to a per 
ceptible amount : 
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The 


successor to the 


W. F. Robertson Steel and Iron Co. is the 


business of Evans & Robertson 
Cincinnati, Ohio, Mr. W. F. Robertson 


purchased the interest of Mr. Charles W 


having 
Evans 
The Berlin Iron Bridge Co., of East Berlin, Conn., 
are putting up a new retort for the Elerslie Gas 
and Coke Co., at Winifred Junction, W. Va. The 
building is 66 feet wide and 84 feet long, with an 
iron roof covered with slate. 

The Philadelphia Engineering Works, Philadel 
phia, Pa, have issued a calendar which has on it a 
table of sizes and horse-powers of different pro 
portions of tandem and cross compound, condens 
ing and non-condensing engines. Aside from its 
utility as a calendar this table will be found of 
service to those who have to do with engines. 


We have received from Ernest F. Robbins, Burr 
ville, Conn., a standard size (6’'x9) catalog, illus- 
trating and describing, particularly, lathe attach 
ments, and other tools used in 
such as draw chucks, surface gauges, turrets, box 
tools, die holders, hollow mills, arbors, knurls, 
milling cutters, etc. It is sent to those interested 
on application. 

We have from Francis W. Clough, 
Springfield, illustrat.d catalog of me 
chanical specialties for draftsmen, machinists and 
tool makers. In this catalog will be found matter 
of considerable interest to the class of men named, 
and it is sent to those interested on application. 
We may add that in hight, this catalog lacks one- 
half inch of being standard, 


machine shops, 


received 
Mass., an 


We have received from the Keuffel & Esser Co., 
127 Fulton New York, 
specialties for draftsmen and engineers, which is 
something out of the usual order for cata 
logs, being illustrated, not by engravings, which 
have become thoroughly familiar to everybody by 
long service in various cata!ogs of this character, 
but by illustrating only the 
productions of the company named. The catalog 


street, a new catalog of 


such 


special engravings, 





(6’’=9""), 


well printed 
with over 400 pages and a com- 


plete one of standard size 
and well bound 


plete index. It is a catalog well worth having 
by every manufacturer and draftsman 

The Tradesman, Chattanooga, Tenn., in its re 
port on the industrial condition of the South for 
the week ending January 14th, says: The iron 
producing industry continues to be active. Four 
furnaces are to go into blast at once; three at 
Sheffield, Ala , and one at Covington, Va. Southern 


cosl miners are now mining and selling more coal 
market for coke 
hardly be supplied, owing to the demands of the 
Southern coke greatly im 
proved in quality hy the use of coal washers, with 


than ever before, and the can 


furnaces. has been 
which all the principal plants are now supplied. 
The market improving Louisiana 
cypress is in good demand at advancing prices, 

The official figures of the 
furnished to The Tradesman, 
show that for 1894 the poplar cut was 56 per cent. 
of that of a normal year, the shipments 90 per 
and the stock hand 40 per cent. The 
yy Northern capitalists in Southern 


lumber is 
and poplar Is scarce 


Poolar Association, 


cent. on 


interest shown t 


locations for their cotton-mills continues to in- 
crease. The Boott mills and the Massachusetts 
mills, both of Lowell, Mass., have applied for 


charter amendments to permit them to build in 
the South. It is understood that the last named 
company will locate at Athens, Ga. Cotton-milis 
each wih $100,000 capital, have been organized 
during the week at Birmingham, Ala., and 
Wilmington, N. C, and one with $50,000 capital 
at Irene, S. ¢ Others are reported at Ozark, Ala., 
Flora, Miss., Charlotte Shelby, N.C 
Portsmouth, Va., and a $50,000 cotton-mill enlarge 
ment at Raleigh, N. C 


and and 








Machinists’ Supplies and Iron. 


New York, January 19, 1895. 


Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1; $11 to $12 for No. 2, 


and $10.50 to $11 for No 2 Plain. Southern brands, 
$11.25 to $11.50 for No. 1; $1025 to $11 for No. 2; 
$10 to $10.50 for No. 3; $10.50 to $1075 for No. 1 
soft: $10 25 to $10.75 for No. 2 soft: and Foundry 
No. 4, $9.50 to $10. 

Antimony—The jobbing business continues fair. 
and with the exception of a decline in one brand, 





is in other respects a very fine and very | there is no change in prices. We quote L. 


REDUCING VALVES 


For reducing and maintaining an even steam, air or water 
pressure, 
are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 


com 





These valves have been on the market for years, and 


8léc. to 834c.; Cookson’s, 84c. to 83%4c.; Hallett’s, 
7.30c. to 7.35¢c.; and U. 8. French Star, 8c. 
Lard Oil—Prime City we quote at 55c. to 56c. 


Copper—The market remains steady, and con- 
siderable business bas been transacted Lake 
Copper is quoted at 10c.; consumers do not care to 
pay this price, and hold back; they can get it a 


little cheaper from second-hands. The demand 
for Casting Copper at 9.50c. is good. : 
Lead—Tbe market is firm, the metal is scarce, 


and not much business bas been done. For New 
York delivery 3c. is asked. 

Spelter—The market is dull, and the demand is 
small. For New York delivery 3.30c. will buy. 
Tin—The market has a firmer tendency, but 
prices are lower. For spot 13.15c., and for futures 
13 25c. and upward were quoted. 








WANTED # 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


Wanted—A situation as foundry foreman. Ad 
dress Founder, care J. W. See, Hamilton, Ohio. 
Mech. draftsman wants position; good refs. N. Y 
preferred. Box 94, AMERICAN MACHINIST. 
Competent mech eng’r & draftsman wantssteady 
position; highly recommended. F.F., Am. Macu 
Wanted—Pos. by skilled mech. draftsman, 
refs. Address Box 96, AMERICAN MACHINIST. 
Deaftsman with gas engine experience desires 
permanent position. Gas Eng, AM. MACHINIST. 
Toolmaker and draftsman wants position. 
dress Z., North Vineland, N. J. 
Wanted—Sit. by chief draftsman & designer; 15 
years exp. in shop & drawing room, versed in mod. 
methods & shop practice. Box 91, Am. MACHINIST 
Wanted position as foreman—Patternmaker, ten 
years’ exp. with large heavy work, foreman at pres. 
with large firm,wishes tochange. Box 95, AmM.Macu 
A live Yankee foreman desires to make change, 
where energy and experience will be appreciated. 
Address Box 97, AMERICAN MACHINIST. 

Draftsman, 15 years’ exp. as designer of steam 
engines, electric and gen. mach'y, seeks pos. 
chiet draftsman, Chief Draftsman, AM. MACHINIST. 


Al 


Ad 


as 











Toolmaker desires to change; first-class on fine 
automatic machinery & es perimental work; screw 
& milling tools; first-class refs. Box 101, Am. Maca. 

Wanted—Exp'd mechanical draftsman for detail 
shop drawings ; state exp., & wages expected ; per 
manent work for active, competent man. The West 
ern Gas Construction Co, Fort Wayne, Ind. 

Salesman Wanted—To sell a well known steam 
packing to mills, electric plants and steamships. 
Must have thorough knowledge of steam plants. 
Address, stating exp., * Steam,’’ AM. MACHINIST. 


Foreman wanted in a machine shop where the 
work is of a general character; capacity for 100 
men, new equipment, location near New York. 
Address Foreman, AMERICAN MACHINIST. 

Engineer (mem. A. 8. M. E.) at present superin 
tendent of manufacturing concern desires changing 
location to New England; will consider salary or 
purchase of interest. Box 100, care AM. MACHINIST. 

Wanted at Cleveland, Ohio—Foreman for small 
machine shop working on repair work; applicant 
must have prac. experience with fair education. 
Address in his own hand writing, stating age, exp., 
education & wages expected, Box 92, Amer. Macn. 


18 years’ experience large concerns; machine 
tools, rolling-mill, sheet metal working, hydraulic 
machinery. and in charge of men; technical, prac 
tical. Ist-class draftsman and designer, desires pos. 
as supt., ass’t supt., dftsman. Hombre, Am. Macu,. 


A first-class boilermaker, who can lay out work 
and handle men profitably for his employers, wants 
a position as foreman; over ten years in last posi 
tion; reference Al. Address Box 98, AMERICAN 
MACHINIST. 

Wanted—A manager for a steam forge, 
prising smith shop and fully equipped machine 
shop. Applicants please apply by letter, with full 
particulars and references. Address Room 75, 
54 William street, New York City. 


com- 


Mechanical draftsmen (a),one experienced in spe 
cial mach’y & tools for light manufacturing; (b) one 
experienced in millengineering. Address, giving 
age, exp., refs. and compensation expected, The 
Yale & Towne Manufacturing Co., Stamford, Conn. 


Wanvced—A position as supt. or foreman; 28 years 
exp.; watch tools & automatic mach'y, sewing ma 
chines and tools, jigs, dies, ete.; have had charge: 
conversant with mod, methods; familiar with shop 
accounts. Ist-class ref. Box 102, Am. MACHINIST. 


(Continued on Page 73.) 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





CRESCENT 


PITTSBURG, 


CHICACO, 


CRESCENT SPECIAL DRILL RODS 


ARE THE FINEST STOCK KNOWN FOR SMALL TOOLS. 


STEEL CO., 


NEW YORK. 








PUNCHES , SHEARS, 
DRILLS. HAND BLOWERS, 
FORGES , ETc. 


( BLACKSMITH 
BuFFALO Force Co. © T0 0 BS) 


BuFFALo, NY. US.A. 
Ready Made Iron Gears. 


Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South Lith St., 
Philadelphia, Pa., 


JOHN WILEY & SONS, and 86 Seneca St., 


NEW YVORK. Cleveland, Ohio. 


LEWIS K. DAVIS, MECHANICAL ENGINEER, 


MANHATTAN LIFE BUILDING, NEW YORK. 


EXPERIENCED IN DESIGNING HEAVY MACHINERY, POWER PLANTS AND 
MACHINE SHOPS. 
PLANS, SPECIFICATIONS, SUPERINTENDENCE AND THEORETICAL TESTS. 
REFERENCES BY PERMISSION. 


STURTEVANT ENCINES. 


HORIZONTAL AND VERTICAL. 
SINGLE AND DOUBLE. 
SIMPLE AND COMPOUND, 
SEND FOR CATALOGUE. 


BR. STURTEVANT Co. 
NEW YORK. PHILADELPHIA, CHICAGO. LONDON, ENG. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 










UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


WS Burraco,wy. 
FORGE C2. USA. 


PRACTICE and THEORY of the INVECTOR, 


By STRICKLAND L. KNEASS. 


8vo., Cloth, $1.50, 














37 \llustrations. 

















B. 
BOSTON. 
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PERFECT SCREWS ATA SINGLE CUT 


WILEY & RUSSELL MFG. 





FINE SCREW PLATES. 


“ Lightning’ and ‘‘ Green River.” 


Taps, Dies, Reamers, Tap Wrenches. Bolt Cutters 


\ Drilling Machincs, Punching Presses and other 


labor saving Tools 


Cco., 


SEND FOR CATALOGUE. 


~ Greenfield, Mass. 





BOSTON: ti & I3 Oliver St., 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able torun at GREATLY INCREASED SPEEDS, FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


BB. M. TONES & CO., 


NEW YORK: 143 Liberty St. 





1 


| af ACHINER 
For Reducing and Pointing Wire, 

ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 


the 





in Brass or Steel. 





Gear Cutting, Sheet Metal Stamp- 
Automatic Machinery built to 


ing, 
order, Send sample or drawing for 
estimate, 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 


DSS i Special Screws and studs 
Pod feo 
i of 
i i 








Modern Lesign. 


Valuable Features, 
CATALOGUE FREE. 


For 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


General Machine and Jobbing Shop, 


Electrical and Experimental Work. 
DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 








ASBESTOS 








H. 
H. W. Johns’ Asbestos Millboard, Sheathings, 


Asbestos 





New York Office, 86 LIBERTY STREET. 





87 MAIDEN LANE, N, Y. 





SECTIONAL 
PIPE 
COVERINGS. 


ES, BoiLerRs, Etc. 


ASBESTOS BOILER COVERINGS, 


W. JOHNS MANUFACTURING COMPANY, 


Building Felts, Fire-Proof Paints, Liquid Paints, 
Roofing, Etc. 


Jersey City, CuHicaco, PHILavetPHia, Boston, Lonpon 
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* WANTED * 


* Situation and Help*’ Advertisements only inserted 
under thie head, Rate 80 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 

Wanted—Five first-class tool makers, accustomed 
to light work such as sewing machines, watches, 
bicycle tools, etc.; none but experienced first class 
workmen with good references need apply; steady 
employment and good wages. The National Cash 
Register Co., Dayton, Ohio. 

Wanted, immediately—First-class foreman for 
blacksmith shop running 15 fires; must be experfin 
all kinds of blacksmith work & hard’g tools, dies, 
ete.; none but first-class man need apply Ad 
dress, stating exp. as foreman & wages expected, 
John Kruesi, General Manager General Electric 
Co., Schenectady, N. Y 

Machine tool designers or foremen capable of 
taking full charge of a shop; preferably those pre- 
pared to acquire a substantial interest in a well 
established, paying stock company, contingent 
upon both parties found suitable, are invited to 
address (in confidence) B., AM. MACHINIST. Start 
in any time before March 1. Location Philadel phia. 





Wanted—A first-class man to run a B. &S. case- 
hardening furnace, and do all hardening and tem 
pering in connection with manufacturing and tool 
making in a shop employing 150 men on work 
similar to sewing machine work. State experi 
ence and wages expected. None but experienced 
and well recommended men need apply to Box 99, 
AMERICAN MACHINIST 


The head designer and draftsman in a large 
machine shop desires evening employment in N. ¥ 
City of any kind or description; steam, electric, hy 
draulic, tools or general machine work; parties 
rushed with work or wishing assistance in working 
out mechanical problems for the shop, patent of 
fice or courts can have competent assistance by 
addressing Experience, AMERICAN MACHINIST office, 








} MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded, 


Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 








DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 













VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 
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FOR EXPENSIVE TOOLS 
Bohler Bros. Styrian Tool Steels 


Will be found to be the cheapest 
and best if wearing qualities 
are considered. 

HOUCHTON & RICHARDS, 
SOLE AMERICAN AGENTS, 
148 & 150 Oliver St., BOSTON. 








FOR 
TOOLS, 
DRILLS, 
DIES, &c. 








ALL KINDS IN STOCK, 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y, 
WM. JESSOP & SONS, LTD. 


Established acentury ago. 
Medal World’s Columbian Exposition 1893, 











Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 

Light and fine mach’y to order; models and elee 
trical work specialty. E. O. Chase, Newark, N. J. 

Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich 

Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 

“Draftsmen's combination triangles clean, trans 
parent, tough.” D. J. Kelsey, New Haven, Conn 

Model Locomotive Castings. Latest design. G.H 
Olney, 163 Herkimer street, Brooklyn, N. Y 

For Sale—A first class key seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich 

Wanted second-hand 16” or 18” Corliss engine; 18 
pref'd. John E, Thropp & Sons’ Co., Trenton, N.J 





Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


Every mechanic should have a copy of “ Pocket 
Primer of the Air Brake.” Sent to any address 
for 50 cents. W.S. Rogers, Buffalo, N. Y. 


Wanted—The address of a firm for steam laundry 
supplies. Send particulars to H. H., care of J. Pio- 
trowski, a co-advertising agency, Warsaw (Poland), 
Senatorska 26 


Designing and drafting done at home by two 
mechanical engineers of large experience in me- 
chanical and electrical work; new ideas worked 
out Address M.S., AMERICAN MACHINIST. 


Wanted— One iron planer 32x32x10 feet; one iron 
planer 20x20x4 feet: one serew-cutting lathe 24 or 
26-inch swing, 16 or 18 feet bed: one key-seating ma 
chine; one gear cutter; modern tools in good order; 
second-hand Address Field Force Pump Co., 
Lockport, N. Y. 





EDUCED PRICES OF 





LeCOUNT’S LIGHT STEEL DOG. 


No, INCH PRICK, | No. INCH. PRICE | 
1 Ry $ .35 s 2 $1.10 
2 bo Di) Small set of 8—5.50 
3 %% 50 y 26 1.40 
4 1 60 WW 3 1.™ 
5 a 7 0 3Lo 1.70 
6 Ihe... 85 | 12 1 1.) 
7 14 1.00 Full set of 12—12,00 


Cc. W. LeCOUNT, South Norwalk, Conn. 


These 
Cross St., London, England 


goods are for svle by CHAS, CHURCHILL & CO., L’'t’d, 21 





BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 








Foot power 
. Star % Screw Cutting 
— Automat 
Lathes coo 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalogue RB. 
SENFCA FALLS MFG, COMPANY 
657 Water St., Seneca Falls, N.\ 
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Machine Screws, Studs, etc. 


-BRASS-WORKING TOOLS. 
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SCREW MACHINES. 








SELLING AGENTS, 
Boston, 8 C. Nightingale & Childs, 134 Pearl Street. 
New York, Robert A. Keasbey, 54 Warren Street. 
Philadelphia, Macan & Co., 1420 Callowhill Street. 
Baltimore, Wallace & Bro., 432 Kast Pratt Street. 


WV ashington, Wm. &, Morgan, Room 19, Builders’ Exchange, 


Chicago, Walch & Wyeth, 208 Lake Street. 

New Orleans, Delbert Engineering Co., 23 Union Street. 
Memphis, Symmes « Co,, 162 Front Street. 
Mitwaukee, Wis., F. Sorinkman, 133 Sycamore Street. 


ABSOLUTELY K & WI FIRE-PROOF. 





STEAM PIPE 


THE GREAT 


CINCINNATI: 
114 W. Second Street, 


Manufactured hy THE KEASBEY & MATTISON CO. 


AMBLER, 
Pennsylvania, 


AGNESIA 


SECTIONAL 


AND BOILER CO 


COAL SAVER. 


CLEVELAND: 
117 Water Street, 





VERINGS. 


SELLING AGENTS, 


Detroit. S. P. Conkling, 20 Atwater Street, Fast. 
Mi 


mes lis, Arthur L. Otto, 429 Boston Block 





Des Moines, J.C. & R. B. Carter. 

Omaha, Spencer Otis, 310 8. Sixteenth Street. 

Kansas City, J. H Storer & Co, 

Denver, ©. W. Badgley & Co., 18th and Market Streets. 
Salt take City, Utah and Montana Machinery Co, 
Butte City, Montana, R. W. James, 

Montreal, Sclater Asbestos Mfg. Co. 

San Krancisco, De Solla & Deussing, 2 California Street 





St. Louis, F. Bocier, 108 Walnut Street. 


SEND TO 
ITCHBUR 
ACHINE 
ORKS, 
AND LIST OF 
Good 2d Hand 
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FITCHBURG, MASS., 
CATALOGUE E 


LL 


Let us quote you upon 


ist CLASS 


TOOLS. 


MACHINERY 





18-inch Swing, 8-foot Bed. 





MACHINERY FOR SALE. 


Planer, 28 in. x 24 in. x 7 ft., new. 
Drill Press, 40 in. swing, new. 

Engine Lathe, 24 in. x 25 ft. bed, 2d hand. 
Roots’ Blowers, Nos. 1, 2, 5 and6, ‘ 


Haskin Vertical Engine, 9 x 9, 
Vertical Boiler, 30 H. P., si 
Open-die Bolt Cutter, 14 to 144, i 
Planer 14 in. x 10 in. x 80 in., = 


Band Saw, 36 in., new. 
Write us before buying. 


COOKE & CoO., 


Machinery and Supplies, 


163 and 165 WASHINGTON ST., 
NEW YORK. 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
"Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages. 8vo., and our other Catalogues and Cir. 
culars, the whole covering every branch of Science applied 


to the Arts, sent free and free of postage to any one in 
part of the world who will furnish his address. ol sad 


A NEW CRANK SHAPER. 


o> NOVEL, TET SIMPLe. 


Gaano RAMOS wc 





= Length of stroke 
B&changed INSTANTANE. 
: OUSLY while IN MOTION, 
*" Get Photos & Prices. 


; 5 NOTHING LIKE IT. 
eZ," Fox Machine Co., 
325 Nor. Front St., 


armor =/ Grand Rapids, Mich. 


we 135 Finsbury Pavement, 
. London, England 
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BuiLDERS IRON FOUNDRY 
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P.H.&@ F.M.ROOTS, 


Connersville, Indiana. . 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Siow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 


8.8, TOWNSEND, Gen, Agt.y 163 & 165 WASHINGTON ST., 
COOKE & 00., Selling Agts. NEW YORK. 





WORTHINCTON 
CONDENSERS. 


ACGRECATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILA DELPHIA, 607. Arch St, 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 








In Writing, Please Mention This Paper, 








AMERICAN 





MACHINIST Janvary 24, 1895 


















Peng drills 
can be used with 
smaller shank? 
than ever before, 

No charge for 
the groove in the 
shanks, 


= — : Send for Descrip- 
2 Cor. Lake and Kirtland Sts., Cleveland, Ohio. tive Price List. 





DETROIT TWIST DRILL Co., DETROIT, MICH,, U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


SECOND-WAND MACHINE TOOLS. 





anne ENGINE L ATHES. | DRI DRILL ogy 
Po i] » ‘ 
on wet to Table ies “tT - A ioF ft te En - “3 Min. x 6h. Forker. Tap oo eer oes 
, 5, 6,7 g age No 238 
for Butt Drilling. 18 6 7 ane ‘ +4 Si Podesta No.3 4 Spindle: 
1, 2 ard 3 Spindle Sensitive with 20 ** 5,6,7,8and loft, Gin x 8 ft. Blalede No. 3 6 Spindle, ¢ : 
and without Power Fe 21 10 and 13% ft. : ae ig neg ae wy hg N w Have ty hte 
2,3 and 4 Spindle Gang Dri ls 4 10 is > oe B tell in he naw 
20, 24, 26, 28. 30 and 44in. ** 25 16 and 24 . ~ pacer - g vent sate 
- 1A i x ft. Wamesit ” \u a. Back Gea i 
60 in. Swing Post Drill, -™ * “4 18 ) Blaisdel ”” t 5 ( i,t 
6 ft. Arm Radial Drill 2 isin x 9f.D W Pon , eed — ’ 
12in. Stroke, l6in.x 16in. Crank | 57 in “Double He ad Driv 2m x 6 ft. Bullard 9 ft. Holly Mfe. Co., Radial. 
Planer ing Whee 1 Lathe. 24in.xl2ft Geo. Goa 
16in. x4 ft. Planer. 88 in. x 20 ft ng ine Lathe, 26 in. x 9 ft. Lathe & Mors SCREW MACHINES, 
24 4,5 and 6 ft. Planer Bement Car Axle L athe. Yin. x12 ft * pitend. . . 
28 “ Band & ‘ | Hig &3in. Bo It Cutter Schenk ‘ No. 1 Garvin, W. I 
30 “ 5,8 and10“ 7 Spa"! Nut Tapper, Dunel PLANERS, No. 5 Brown & Sharpe 
60 ‘* 20 . * 2 Spd'l Profiler, No.1, & W 16 in. x 16 in, x 3ft. Walter I No. 2 a er & Swasey 
72 25 “ ‘ No. 1 and Screw Mach x x4ft. L. W. Pond ee prea ne Lo 
9,12, 16 24 and 26 it P. & W. 2 in. x 2 x 6 y ». 234 Pratt & Whi 
Shaper. No. 1 Lincoln Pattern Miller oe eee an ft. Pond Ma | 16 in. x 5 ft. Plather & Co, 
10 in, Stroke Slotter Hand Millers, Screw Slotters 4 in ft. 
Hyd. Rivetting Machine. Milland Cutter Grinders ih. k OSS vane | MILLING MAC HINES, 
* Crane, Both Al, No. 2G arvin Universal Miller SHAPERS. No, 1 Pratt & W., Lincoln, 
Punch and Shear. 80 200 1b Helve Ha am’ r, Bradley 10 in. Pratt & Ww No. 4G rvin, R Feed 
Plate Planer HO tb. Upright 10 in. Juengst, Crank No. 0 Garvin Salves al 
Hor. Flange Punch No.2 H.& J. | 1,100 and 1,500 Ib, Steam Ham 15in. Juengst. |} tion No. 1 Garvin, Universa 
Thomson Bevelling Shear mer, Morgan, Win. W 1 and Light Traverse No. 5 B ainer i, Standard Uni- 
Lot of Miscellaneous Machinery, Engines, etc. Send for Head versal 
Latest List. Rin. Putnam Traverse Head No. 3 Garvin, Lincoin 
! 1 Hendey, Frict i No 2 Garvin, Duplex 


1e8, Write for a complet 


GEO. PLAGE MACHINE GO, J. .: cs: 


riptic n 
Offices: 145 BROADWAY and 86 LIBERTY ST. 


Warehouse: 511 and 613 WEST 13th STREET, ne ne ey 
NEW YORK. s 


Also, 51 North 7th St, Philadelphia, Pa. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable To« 
for all Bench Ws 
workers, Latest oe 





- merry PEEP EET TTT 
TAPE ree 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. Manchester, England. 


TWO THINCS TO BE DONE. 


Find if this paper is a good advertising medium. 
Advertise our FORMING LATHES. 


We will therefore send to anv manager pi. ig gpaterga or foreman of any estab- 
lishment making brass goods or silver plated ware, or any other manager, superintend- 
ent or foreman who wants to keep posted regar ling improved machinery, who will send 
his name, title and address, and mention the AMERKK \N MACHINIST, free by mail, a 
unique and VALUABLE SOUVENIR 





Best Design. Infringers 
Prosecuted, Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO, 











First 
Second 


If you send your name and do not receive the sou- 
se things in the mails 


Sprecran Norice 
venir, WRITE AGAIN, 


THE MERIDEN MACHINE TOOL 00., 


as sometimes we lose the 


106 Britannia St.. MERIDEN CONN. 





TECLOS. CC. WARLDLDEY c& CO., 
Successors to S. W. LORD & CO., 


MANUF*LCTURERS OF 


BOILER CLEANSINC COMPOUNDS. 


(Lord's Patent Improved, and Warley's Land, Marine and Locomotiv 


For Preventing and Removing Incrustation in Steam Boilers, 
and Corrosion and Pitting of same. 


p.o. Box 1262. 118. Ninth St., Philadelphia, Pa. 
PL BLAKE & JOHNSON, Waterbury, Conn., 


BUILDERS OF 


zl PIN, SAPETY PIM, HOOK AND ETE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


O) Ss Bent Wire Goods a Specialty. Send Samples that we may 
quote prices for either machine or the Goods. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and_tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
» NEEDLE CO. 


Torrington, 
Conn. 








eto 


IGS 
E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street, 


SHEARS, DIES 








ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 








AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLIsH AGENCY: 
Chas Churchill & Co., Ltd., 21 Cross St, Finsbury, London, E. C.. England. 


Second-hand Tocls in Stock| NEW AND SECOND HAND. 


MODERN STYLE, LOW PRIGES, | .20s"nzazt's 


léin. x 6 ft. Lodge & Davis. 





—- 
~!! 














PLANERS. 
24 in. x2in. x 8ft. Lodge&D. 








ENGINE LATHES, | PLANERS. 15in. x6 ft. Wood & Light. DRILL PRESSES, 
ll x 6 ft. Sebastias 19 n.x 8ft. Wheeler 16 in. x6 ft. Lodge & Davis. 
1 - 4° Pratt & Whit > < 6" Pratt & Whitney 16in. x8 ft. Blaisdell. 20in. Lever Drill. y 
I x 6“ Blaisd ; > > & + hone - * | 19in. x6 ft. Pratt & Whitney. | 24 in., 24 in. and 34 in. B. G. 
4 x 6] & D rl x 4“ Bla dell 2lin. x11 ft. Lodge & Davis. _ bP. Drill 
4 « 6° H Ta { New Haven 2. in. x 8 ft. Lodge & Davis 2 in. € a Radial. 
16 x 5 Por 7 x 6*° Powell 22 in. x 8 ft. Dietz Gang. - is —— al Dell 
16 x 6° Bia 4 x 6°** Wood & Light 24 in. x12 ft. Special heavy | Henley wing ri 
16 ti t ! ¢ x 7 N.Y S. Ex ‘ 241 uk 1 - | 
~ tnar 9“ Gleaso 2in. x16 ft. New Haven —_— —— 
> be? Lasee be ies a Wa gaa 2 in. x38 ft Shafting Lathe MISCELLANEOUS. 
l McMahon 33 ** x B ** Rochester 27 in. x 22 ft Morris : 2 No. i Garvin Tapping, Mach. 
) x Pond 6 ** x 10 ** Lathe & Morse, 28 in. x17}4 ft. New Haven. 1 No.2 Garvin Tapping Mach, 
, 10° Putnam iB 12 * Fitchburg 7 . . 1 Open Die Header for Head- 
Re oF ea TURRET LATHES. son bhkcwels Uaaicen. 
22 x 15 ‘* Gleason Crank Vlaner, 12 in. Stroke, 12 in. and 15 in. Lever and | 1 Garvin Screw Slotter. 
24 x 12 ** Fitehburg . a Screw Movement to Turret. | New Imp’v’d Engine Lathes 
4 x 14° Putnan SHAPERS. 18 in. Turret Chucking Turret, Brass Working and 
‘ x 22 ** Perki 8 in. Stroke Hendey. 22 in. Turret Chucking. { Pulley Machinery. 
0 : + ‘ oe Ae 10 Gould & Eber. 
: 14 * - Ftbu Trav. Head, 
x 1 Hewes & Phill oo ; 
cuisine | a trie THE LODGE & SHIPLEY M. T. CO 
T Fox Lat 15 in Triple Geared, . . " 
a en MILLING MACHINES, 
: : CINCINNATI, O., U.S. A. 
DRILLS, Lincoln Pattern. Plain. 
= Dp , Sralaurd No 4Stand. Plain. 
Sensitive ills 7 Brainerd, No. 3 Stand, “Univ..”” DR SM N: ' S R (es 
16 = ova aby & Whitney. 16 in, Centers, Cutters, ete AFT. E “ft THE ALTENEDER P | 
24 . . . apres In Prien Ingersoll Slab Miller, 22 in. x 4 
ii te Ty eli 


ft. with Cutters, 


THOROUGHLY CLEANED JA9 
OR DISTURBING ITS ADJU @ 


Radial, 3 ft. Arm. 


UP. KR, & 7. MILLS. SCREW MACHINES, 


STMENT FORTHICANESS 
IPTIVE CIRCUL 


OF LINE. SEND FOR DESCR 


. . " ’ | Pratt & Whitney No.1 with Wire 

8 in. Sing, with one and two | ""poca, complete. i. p27 RIDGE AVENUE 
. “New Patter? with 2 in. hole, PH 1A, : 

HOR. B. & D, MCHS. Hack Geared, Auto, Turret | idle oe 


Rement No. 2, 54in. Swing. 
Bement No ing 
Bement Cylinder Borer, large 


MISCELLANEOUS, 
Steam Hammer, 800 Ib, 


‘ Bradley 40 and 200 lb. Hammers. 
Pattern Makers’ Tools, Stiles No. 1 Power Press 


Saws, Lathe, Planer,etc. | Stiles 100 1b. Friction Drop, 





MANUFACTURERS 
You Want Power. Be you large or 


Keryater for Pulleys & Wi small. For rent 

; ¥ . B, & S. style 36 in. ext heav aa sma. Ly 

BOILER TOOLS, Spar gear Cutt-r.  - | 57,000 sq. feet of floor space—wil! split up to suit 
olls, 5, 6, 8 and 10 ft Acme 1 in. Bolt Cutter tenant 


Building new—8 stories—factory construc- 
-unches and Shears. 10 in, Slotter, Cheap. tion 


exterior windows to each floor—Gas, Electric 
J. J. McCABE, 


light and power—elevators—rent and insurance low. 
J. 
SUCCESSOR TO 


Address, J. VANDERG RIFT. 
EP. BULLARD’s |14 Dey St., 


Imperial Power Bld’g 
N, Y.Mach’y Warerooms. NEW YORK. 


, Pittsburgh, Pa 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


NEW 


shop-worn machinery is not worth so much 
to us for our show-rooms asif it were bright 


SSS. 








CHARLES He WATCH MANS GOK} 


\ Gertor AND” 
STATIONARY 


\BESLY & EO ACTORY Ano 


Comcnco IIS. N. 7714 SUPPLIES 


} rine TOOLS FOR NETAL, ‘orci 


Send 200 sill @ 













and fresh. 
But there’s no difference in the work 

it can do. 
We have 


worn machine tools, in our store for a year 


for 


several new, standard, shop- 
or so, that we wish to sell to make room for 
bright samples. 

Will you take one, 
right ? 

Send for descriptive List. 


if we make the price 





HILL, CLARKE & CO., 


Machinery Merchants, 


S. Canal Street, 
CHICAGO. 


156 Oliver Street, 
BOSTON. 


2& 14 








QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 

= WILL DRILL UP TO %-INCH. 

<> Secsitive and Positively Driven. 


pry A. 0. QUINT, Hartford, Conn. 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 
Machines, ete 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


STEEL BALLS 


For all Anti-Friction 
Purposes. 


, address, 

















WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw 6o., 











WRITE FOR 
INFORMATION, 








CLEVELAND, OHIO. 
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THOS. H. DALLETT & CO.,|Shriver’s New York Travlieg Cranes 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. FOR HAND OR 
MANUFACTURERS OF ELECTRIC POWER. 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. > 
Also ELECTRIC MOTORS p caranas 
for driving | 4 = 
Machine 






DA MaMa aL ULAR EE 
Patiiin ceuusar Zeetit ex 


Tools, : 

Cranes, 

Risvators T Shier o, Y aso 
Presses, 


and other TRAVELING CRANES of 1 
capacity, to b ted by H. d, 
Machinery. | by Electricity, 7 "°° °Y “8% °F wholly ‘orin part 





MANUFACTURERS OF 
8,5 and 10 Tons 











NORTON EMERY WHEEL CO., 
WORCESTER, MASS. 


ILLUSTRATED CATALOCUE FREE. 


IMPROVED INDEPENDENT CHUCK. 


This cut re prese nts a line of Improved Independent Reversible 
Jaw Ghucks that we have lately added to our large list of Universal 
and Combination Chucks. We make this style of Chuck in iwenty- 
% two sizes, varying in size by two inches from four to forty-two inches 
in diameter. ‘Send for I!ustrated Price List. 


y THE E.HORTON & SON CO., 


. WINDSOR LOCKS. CONN., U. S. 
Or CHAS, CHURCHILL & CO., ‘21 Cross St., Finsbury, L ondon, E. - TE ngland, 


“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


— «-.«. «6 * © *.6 6 6 
BEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


FO? PLANER CHUCKS|PEQUOT DRILL CHUCK. 


. E te A new Drill Chuck having a mor »werful gri 
Address G. W. JORDAN, than any chuck ever offered. This = ro ms a br a 


Worcester, Mass.| claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 











& Wayne STREET, 









TRAVELING CRANES 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., ~ 
PHILADELPHIA, PA. 


Send for Circulars 
and References. 





CRANES, ae PORTABLE = OVERHEAD TRACK, 









SEND FOR CATALOGUE. ™ 


q 2343 & 2345 
| ; Callowhill St, 


PHILADELPHIA, PA. 


STUART'S | PATENT COMPRESSION WESGE COUPLING. 


NO & KEY SEATING. 
SLIPPINC. 


Cc meme So in MARKET, the 
LEST and BES 

















MARIS BROS., 


SUCCESSORS TO 


MARIS & BELAKLEY, 








ime ON TRIAL. 
Can be attached or removed in a few sec onds without 
njury to shaft or coupling. La end for ‘isc ount and 
llustrated Price » List of 408 size 


k. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 








Uta, Farueowtn & Monroy Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features Common in this class of 
Machine. Truing Device, which is inexpensiv: 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON C0., 


96 TO 106 BATES STREET, DETROIT, MICH. 


The HOPPES Live-Steam Feed-Water Purifier, 


(iuaranteed to Prevent Seale in Boilers. 
Si Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING C€o., 
Send for Catalogue D. SPRINCFIELD, OHIO, 














= The National ¢ 


= é 

e= Feed-Water 
} Heater 

— A i ag Heater 
Bat 

é 

? 

é 

? 

¢ 

é 

} 

e 


The Sample 
Tells the Story. 


Fahrenheit. 


A sample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


faction universal. 


=. The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





VSVEVSVSVSSsssessessss 





particulars. 


The National, | THE 0. E. WHITON MACHINE C0., 
IG S ENDEP tyretya r, 5 Oak Street, New London, Conn., U.S. A., 
Paivessatoer | On, SELIG, SONNENTHAL &CO., 





Est'd 1882. Strongest. Easiest tochange. Best finish 86 Queen Victoria St., London, E. C., England. 
Reversible Jawe (p pate pacodg riving 5 changes in- 
cluding every possible position. fiius TRATED CATA- 


‘Address ware Liberal a HITLOM K, sooteaamaai St K I N N E R Cc H U Cc K Ss. 


89 Cortlandt Street, N.Y. tr 
idependent and Universal 
Works, 1300 Hudson, Hoboken, N.d. Fen ks, wit ae ta em 


WE LEAD, OTHERS FOLLOW. Chucks with patent revers 


ible jaws, Drill Chucks, 
Sweotland Combination Chuck, 


Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
i Reversible Jaws. Accurate, 
we) Standard Independent,Solid 
Shell, Solid Reversible Jaws, 








New Britain, - Conn, 
Strong and True, 


SEND POR CATALOGUE. 
SEND FOR CATALOGUE. 


THE PRATT CHUCK CO. 
The HOGGSON & PETTIS MFG. CO., - New Haven, Coun. CLAYVILLE, N. Y. 
DRILL CHUCKS. 


MANUFACTUREI 
LOW in Price—HICH in Efficiency. 








SWEETRANQE (= | 





SOLD DRAWN STEBL and BRASS FERRULES 


From 16 to 24 Gauge. 
TRUMP BROS. MACHINE CO., MFRS., 
WILMINGTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 


Ferrules of Every Description, 
Bicycle Parts, Typewriter Bells, &c, 
SEND SAMPLES FOR ESTIMATES. 


CTANES sera 














: 3 ENS 


i772" Roy 4 NTRE “ST. \EW YORK. 


| Hanvey, 2SEND "FOR CATALOGUE 
New Yor« Orrice, 182 Front Sr. fut. 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 
225 DEARBORN ST., CHICAGO 
















AMERICAN WATCH TOOL CO. = TATEST IMPROVEMENTS. 


NEW STYLE. 
NEW PRICES, 
X GROWING RAPIDLYinFAVOR 


The Highest Award at the Wo World's Columbian Exposition. 


rremontueets' ee" RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, lil., U.S. A. 











SEND FOR OUR BOOK ON 


Corrugated, Conger Tubes 


as used in our Wain- 
wright Feed - Water 
: | leaters, and other IF YOU WANTANYTHING IN THE LINE OF 

F steam appliances. DROP PRESSES-DROP HAMMERS:-STAMPS 


OR AUTOMATIC DROP LIFTERS - 
F T 8 as F ND FOR CATALOGUE 
The Taunton (Mass.) Locomo 0s 


| _——~ 
tine tte, Co ‘ 


HYDRAULIC AOHIGERY. 
PRESSES, PUMPS, PUNCHES, JACKS, 
VALVES, FITTINGS, PACKINGS, ACCUMULATORS. 
SEND FOR CATALOCUE D. 


THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors. 


204, 206, 208 and 210 East 43d Street, 
NEW YORK. 


The 7 formas Universal Bench Lathe. 


Ww seal attachments, com- 
ris in one machine : 
Al He, UNIVERSAL MILLING 

MACHINE, SCKEW CUTTER 

AND UNIVERSAL GRINDER. 

The best tool on the market 

for all kinds of small fine 

work. Send for Catalogue, 
- Manufactured by 

Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 

Springfleld, Mass, 


























Hydraulic Wheel Press. 
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14”, 16”, 18”, 22” and 24” 
ENCINE LATHES, 


—— AND —— 


52”, 80" and 120” 


RADIAL DRILLS. 
Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 


ATTENTION. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 


Dawson & Coodwin, 
57 §. Oanal St. 


CHICACO, ILL. 


ULLEY | ATHES 


30 inch=60 inch. 


THE LODGE & SHIPLEY M.T.CO., 
CINCINNATI, 0., U.S. A. 


FLATHER & COMPANY, 


NASHUA, N. H,, U.S. A. 


LATHES, 


= \3 SCREW MACHINES, 
\e” Serew Machina, Back-Geared, 144” Hollow Side. PLANERS AND SHAPERS. 




















articles, our stock is now limited to | Order now before our stock 
complete sets, with the exception of papers is exhausted. 


“ DRACTICAL 
of two or three issues,and orders can 


DRAWING 59 | hereafter be filled by the set only. 

s | Anumber of engineering schools 
By J.G. A. MEVER. are using hone senente in a“ of S . - 

The demand for back numbers of | eXt book on this important branc 
che American Machinist, containing a ane et ceae American Machinist, 
sles, 2 en 
this valuable series of articles, has eset 0 apers W 8 y 208 BROADWAY, 
NEW YORK. 





ADDRESS: 





been so great, that, notwithstand- | mail to any address in the U.S., Can- 
ing it has compelled us to issue ada or Mexico for $5 00, ost paid, 
special reprints of several of the! and toany foreign country for $7.00. 





THE CARVIN MACHINE CoO., 


Manufacturers of and Dealers in g 


MACHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER CRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 
HAND LATHES, Barry : 
PROFILERS, &c., &c, —_< = 
Write for New Catalogue 7 
and List of New and enue NEW No. 3 $s 
Hand Tools for immediate 
delivery. 














— = : 
CREW MACHINE, - 
Geared Friction Hoad and Power Toed. ~z 


4 OTHER SIZES AND 68 VARIETIES. 


RW FONG = 


WYMAN®& GORDON 


WORCESTER, MASS. 


GENERAL CLEARING SALE OF CRANES. 
THE YALE & TOWNE MFG, G0., Stamford, Conn 


Having sold and transferred the business of our crane department, we offer for sale, 
subject to immediate acceptance, our remaining stock of cranes, crabs, winches, ete., all 
of which are now in stock, and on which we are prepared to quote attractive prices and 
to make immediate delivery. 

As the buildings heretofore occupied by our crane department are needed immedi- 
ately for other uses we must dispose of our remaining stock of cranes at once, 

~ The cranes thus offered for sale include locomotive and pillar cranes of various 
sizes, one electric and one power traveling crane, and a variety of crabs, crane winches 
and tramrail trolleys. A list of those remaining unsold will be furnished upon application. 


IMMEDIATE CORRESPONDENCE SOLICITED. 


SOFT CASTINGS, HOLMES TURRET TOOL HOLDER. 


P ‘ . 414" l slots 4 x 1! . 
Made from best grades of Pig Iron for -™ oe p+ ng ae ooo -- 
Light Machinery, Electric Work, etc. ‘a A, 7 


“5s *@* * Sat o 
THE BURR & HOUSTON CO., 


Extracts from customers’ 
33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 
























letters: 
“Fully up to your recom- 
mendation.” 








“ As it takes regular lathe 
tools there is noexpense in- 




















fitting up for ordinary jobs.” 

“ Frequently makes the en- 
gine lathe the equal of a 
screw lathe.” 

If your dealer don’t handle 
them we will send ©. O. D. 
>. prepaid east of Missouri river, 

- 


HOLMES TURRET TOOL POST C0., 


226 La Salle St., Chicago, Ill, 


“POCKET” VERNIER CALIPER. 
INDISPENSABLE TO MACHINISTS. 


4 inch No. 5 with 14% hardened Jaws, reads 16ths, 32ds, 64ths 
and 128ths, sent by registered mail, 


Any graduation, also  ] 50 Warranted accurate 
metrie system, « = and satisfactory. 


Ask your dealer for my tools. Catalogue free. 














E. G. SMITH, - + Columbia, Pa, 
-T7" 14 rT f= _— 1 \ r — ed 
itt. CLs i WV UINKI IER 










MANUFACTURERS OF 


ent 








—$<<< 


SEND FOR CATALOGUE. 


P. BLAISDELL & CO., 


ACHINISTS TOOL 


GROBET 2 2 3 
SWISS FILES. 


lIONTGOMERY @ \_O., 
FULTON STREET, 


MENTION THIS PAPER. New? Yors City. 




















OS THAT'S IT 


They're all talking about it, 
and they say it’s a dandy. 


WRITE FOR CIRCULAR, 


The Springtisld Machine Tool bo, ~“=$——> a" eS 
SPRINGFIELD, OHIO. Springfield-Muller 18” Engine Lathe. 
SE EES SST SeS eErreresy enmenweresot secereesesvareee eee SPESES SL SSES SL CSTR STEP SCOLECETSLEUSTET TED E ET Ee ror eee een 


Durrirersrreeririiiiis 


BSS 8 OS 0 28 22 20288 8 od 882282 08228 90 088088 oe oe! 


tpererses 


1 





(TIEEEASAIESISSSSSERSSSSESSEESIESESESI 








WORCESTER, MASS. 
Ex RARITIES EAEAEALAEARARAEATATAEATAEA KARA BATALAETAESEREATARALALARAEALAREEEEID ATLA REED 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. Note afew of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel table 
and emery wheel carriage rest, making a very rigid tool. All flat surfaces ar« scraped to surface plates. 
All kinds of work are always operated upon immediately over the water par, an water can be freely 
used fo every operation, and so conducted away in a proper course. Ths free use of water in 
all grinding operations is an absolute necessity to proeuce true and perfect 
work repidly. The machine is arranged for the instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of belts. Fine ad justment are 
everywhere provided for, such as reversing points, for grinding shoulders, ant emery wheel adjustment. 
Headstock swivel, swivel table and emery wheel swivel base, are graduated Every provision is made 
to make the machine the most complete of its class and at the same time retaig simplicity. Fully guar- 
anieed. For particulars and catalogue, address, 


LANDIS BROS., Waynesboro, Pa. 





| AGENTS: England: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 


France and Belgium: Ad’Janssens, 16 Place de la Beyublique, Paris, 
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MOKSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





NEW HAVEN MFG. CO., 


New Haven, Conn. 
MANUFACTURERS OF 


FRICTION 
PULLEYS 















~\F. E. REED C0, 


Worcester, Mass... 





—AND— 
MANUFACTURE , 


ENGINE LATHES | cUT-°FF 


wa Han neatncges OM 
: W. C. YOUNG MFG, cO., bag a 


‘ Manning, Maxwell & Moore, 
Selling ents iberty Street, New York H 
don Set canes seer cuicage”"™ | FOOT Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 











— 
— 





LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 











A JULvLer’s PRorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 
will do better nor more than ours. Get our book and 
ascertain just what it'll do, 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


NMIECHANICAL DRAWING 


Vechanics ; Evectricity ; Architecture; Architectural Drawing and Designing; 
Masonry ; Carpentry and Joinery; Ornamental and Structural Iron Work; 
Steam Engineering (Stationary, Locomotive or Marine); Railroad Engineering; 
Bridge Engineering ; Municipal Engineering; Plumbing and Heating; Mining; 
Prospecting, and the English Branches. 

The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write \ Scholarship entitles the 
holder to tuition, until he is qualified to receive the Dip oma, no matter how 

ng it may take nor how often it may be necessary to review Students can 
inte rrupt their studies and change their residences Scholarships are not 
forfeited upon failure to pay installments promptly. Each student is a class 
by himself, and has the advantage of individual direction by a competent 
instructor. Students make rapid progress in learning to Draw and Letter 
Specially prepared Instruction and Question Papers, Condensed, Simplified. 
rhe Steam Engineering course is intended to qualify engineers to secure 
Licenses, All representations may be relied upon. 
) Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 








TRADE MARK REGISTERED. 


ARMSTRONC TOOL HOLDERS. ' 
BASS FOUNDRY AND MACHINE WORKS. Lathe and 
Fort Wayne Inp.. April 20th, 1892. 
ARMSTRONG BROS TOOL CO., Cutcago, ILL. 
Gentlemen:—All the Te ol Holders we bought of 
you are in use and giving excellent satisfaction 
saving many simes thele cost in co ne item of 
tool dressing alone, Very respe iy 
F. ‘. RIDER, M. E. 

, ’ "is MANUFACTURED ONLY BY 
o . ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., Chicago, 
Send for Circulars. 

CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents. 


= The Almond Coupling 


ii: NEW quarter turn 
motion to replace 
= } quarter turn belts and 









Boring Too), 















Micrometer depth gauges, height gauges and in- 
side calipers. Have you seen our centre indicator? 
Write for circulars, 


J. T. SLOCOMB & CO., Providence, R, I. 








NOISELESeE. 


BROOKLYN, N. ¥. 





D, SAUNDERD’ DOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam vite? Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 


JONES *« LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 





SEND FOR CIRCULAR. 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ** Rapid Lathe Work,” by 
new method (Hartness System), 


diameter, Send for catalogue. 
24 in long. 


~ 2 BY 24 FLAT TURRET LATHE. 


PRENTICE BROS. ,Worcester, Mass. 











Capacity 2 i 








Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


fully furnished. 


The Albro-Clem 
Elevator Co., 


411 & 413 Cherry St, 
Philadelphia, Pa. 


PRODUCING PROFILED WORK BY MILLING IS ALMOST IMPOSSIBLE 


If you have to buy your Cutters, 
by the high costs of these Cutters 
and by the long time you will have 
to wait forthem., Geta 


J. E. REINECKER, 


Chemuitz-Gablenz, Germany, 


RELIEVING LATHE and 
you will, with surprise, find out 
how cheaply and how quickly you 







First-Class Manufacturers’ 
Lathe 


prices. 


at low 








14 and 16 inch swing. 


Makers of Vertical Drill Presses, 12 to 50-inch swing, Radial 
Drills, Gang Di ills, Boiler Makers’ Drills, Radial Drilling and 

ountersinking Machines, for ship plate and bridge work 
Special Drilling Machinery 

Engine Lathes from 11 to 21-inch swing, any length of bed 
with single or double back-geared heads and any style of rest 
with or without taper attachment. SEND FOR CATALOGUE, 


FOREIGN AGENTS: 
CHAS. CRURCHILL & C0., L't'd, London, Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany. 
ADPHE JANSSENS, 16 Place de la Republique, Paris, France, 











can make your own Relieved Cut 
ters with either straight or spiral 
teeth, rectangular or side relief, 
also relieved worm gear hobs with 
spiral teeth, cutting faces rectan- 
* gular to thread. 
* CATALOGUE AND REFERENCE LIST 
MAILED FREE OF CHARGE. 


BORING AND 


TURNING 
MILLS, 


4,5, & Of, Swing 
H. Bickford, 


—= —_ 





AT] TI NC 

OFF 
MACHINES, the Latest and Best, 
HURLBUT ROGERS MACHINE CO., 

















SO. SUDBURY, MASS. LAEEPOBT, N. 8. 





W. D. FORBES & CoO., 


BINDINC POSTS, CONTACT BUTTONS 


FINE MACHINE WORK, 


AND 


ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


LICHT FORCINC, 
DRAUCHTING AND DESICNINC. 





CURTIS, 


THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, —— 
or size. By means ot the 
improved upper guide 
bar, the tool is held 
rigid, insuringa perfect 
ly straight cutthrough 
out the stroke. All chips 


THE COLBURN KEYWAY CUTTER. CURTIS bo | 






















come out clear of the THE 

working parts of the Pj CURTIS 
machine. Micrometer Pe Thre d 
screw regulates depth a ing 
ofcut. Forrapid work A 


ttachm 
ep ent. 
q LATHE 


rand exact duplication 

= of same this machine 

- has no equal. Send for 

—_—_—— illustrated catalogue 

gontaining ne new 7 vals for Standard Dimensions of Keys and 
a 


BAKER BROTHERS, 365 South ErieSt., Toledo, Ohio. 
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FOOT POWER LATHES 


For Electrical 
y and Experimen- 
Zam tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 
High grade tools; elegant in design, superior in con- 


struction. The best foot ower lathes made, and quality 
considered the cheapest. Send for catalogue ‘and prices. 


W.F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 






THE AURORA TOOL WORKS, Aurora, Ind. 








Builders of Upright and Radial Drills, 
21 Cross St., Finssury, LONDON, E. C., ENG. 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, etc, 











~ INJECTORS FOR ALL CLASSES OF BOILERS. ——= 
it LONG z ALLSTATTER CO., 
HAMILTON, OHIO, aution 0000004 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 
oo Tee S When buying Z20/s be 


sure that the name 





L. S. STARRETT, 
ATHOL, MASS. 











is engraved or 


stamped on them. 


rece, 


= RETT’'S TOOLS ARE WARRANTED. 
SEND FOR CATALOGUE, 


RE tent 
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_JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CoO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumes, SINKING PUMPS, PRESSURE 


PumPs, VACUUM PuMPS, ARTESIAN WELL 
Pumes, Power Pumps, Erc.. Erc. 











TeTHY 


PENBERTHD PMA CO asia ER ‘Ch 








MULTIPLE PUNCH. 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS.CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 


DETRICK & HARVEY 
MACHINE 60., 


Manufacturers, 


Baltimore, Md. . 


SENSITIVE DRILLS 


Send for description or ask your dealer. 


D'AMOUR & LITTLEDALE, 204 E. 43d St , New York. 


OPEN 















SIDE 





MAILED | 


G0 Tag 
y S Athol, Mass. {yy ~ 
_ MANUFACTURERS 


Mechanics’ 


rE g00% 


FOR 80 CENTS 
i TILL APRIL FST. 













ALLEN’S PATENT PORTABLE 


Pneumatic Rivetters and Air Compressors 
DE BERGUE & CO., Manchester, England. 


FirM-JOINT 
TRANSFER 
CALIPERS. 





Why ‘‘ LUNKENHEIMER’S”’ are the best. 
Made of best materials, workmanship, few parts. Bell 
securely fastened at its base; therefore, always in line with 
slot in base. This insures a perfect and cleay sound. Ad- 
justable to any pressure. Neatin appearance. In sizes | in 
to 10 in. in diameter, with or without valve. All goods bear our 
name, a guarantee for superior quality, efficiency and 
durability. None genuine without. Our new Catalogue gratis 


upon request Consult dealer. 









' 
ew vor« RE. St JOHN ST 
EUROPEAN STORE THE KUNKEN VALE CO 35 GT DOVER S* LONDON. S E 








BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 per ve lume purchaser 
paying freight or express charges) Ni ) sep arate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1893. 
Readers desiring to complete their files or oy separate 
issues A. wv the year wes are advise d to order 
mn, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST. 203 Broadway, New York. 








THE LATEST. 


OUR NEW No. 5 MILLING MACHINE 


NOW READY FOR THE MARKET, 


KEMPSMITH FMIACHINE TOOL CO. 
MILWAUKEE, WIS., U.S.A. 





Multiple Punches, Bulldozers, Drop Hammers, 
Justice Hammers, , mm Samme rs. 
WILLIAMS, WHITE , Moline, Il. 
Mention AMEKICAN ar a. thas writing. 

















motion. 








IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


Chas. Churchill & Co., Lid, 21 Cross Street, 
Finsbury, London. 


Schuchardt & Schutte, 59 Spandauerstrasse, 
Berlin. 


Engen Soller, Basel, Switzerland. Send for Circular, 


IMPROVED 15-inch HENDEY SHAPER. 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 








This Cut shows how stroke can be Adjusted 


¥ hi Sh Ww k with Machine in motion by the Micrometer 
ac ine op or ° Adjustment, fine and delicate. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed simple, c-mpouné, and tripl: Expansion 
and High Speed Engines. Engines, High Pressure Boilers, 
















'] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


B Buckeye Engine Co. 
2: No. 26 Franklin Ave., 
SALEM, 0. 


“THE mii aS ENGINE WORKS, | Ce siMcmritoSTEAMENICINES 
33d & Walnut Streets, 245 Lake Street, PLY ry, r ENGINES 
PHILADELPHIA. CHICAGO. 
New York Agency, 18 Vesey St. 
40,000 SOLD. 


& MANY NEW IMPROVEMENTS 














12 to 125 H. P. in Stoek. 
ALSO SUITABLE 


BOILERS 


y on hand for imme- 
ane Ge ave nye 


onan & TAYLOR CO. INDIANAPOLIS, IND. 








MARE YOUR TOOLS WITE A STEEL STAMP. 
XWE OQALO STAMP Ws) 
123 CHAMPLAIN ST. 
CLEVELAND. OA/OC. 

SEND FOR PRICE LIST NO. 4. 


" == FOR USE WITH 


Hj | COAL GAS, 

7 6S s NATURAL GAS, 
PRODUCER GAS, 
OR GASOLINE. 





a wa nee 7 COMBINED 2 
= — “OTTO” GAS ENGINES AND PUMPS (Gr) 'S) 
Consume 25 to 75 Per Cent. Less Gas than ANY 


er Gas Engine doing the same work 


THE TAYLOR-RICE ENGIN I be Pw 
; SUCCESSORS TO THE EEE ae 60 [GEA Riiworks) 
American Standard Gauge & Tool Works, Wilmington, Del. Frank Burgess, Prop., Boston; Mass 
Makers of Implements for SEND FOR CATALOGUE D. 


Standard Mea-uremente 
KEUFFEL & ESSER CO. 
127 Fulton and 42 Ann Sts., New York. 


' _{ ttt Madison St., Chicago. 
BRANCHES: (| 708 Locust St., St. Louis. 


» REVEL GEARS, Drawing Materials and Surveying Instruments. 


Gut Thesvetienity Sorvest. REUFFEL & ESSER C0.’ CATALOQUE OF 1605 
For particulars and estimates apply to E ‘ 


HUGO BILGRAM, 26th Edition. 


Enlarged by over 100 pages, the most complete 
MACHINIST, 


and reliable catalogue, representing the largest 
t most complete stock in this line. 
BREHMER BROS., | 22‘ most complete stock 
440 N, 12th St., Philadelphia, Pa. 


WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, 











Flat Kar Gauge, 
Send for New Pamphlet 
























THE 0 & CO. 


703-707 Western Union Blidg., Chicago. 
29 Broadway, New York. 


<ONOVER’ 


HANDSOME CATALOGUE ON 


JONDENSER 
THE CONOVER MFG.CO. 39 Contuanor Sr.NY. 


MULTIPLE DRILLS. 


Made to special order to suit any class of work. Special 
arrangements of Spindles, Photographs and details by 
mail. Address, 


p BICKFORD DRILL AND TOOL CO., 


3 Pike Street, Cincinnati, Ohio. 


. Mt et 


am drills from to 































Pea s Centrifugal ASA 2 inches diam- 
r. eter. 
Steam Separato REAM ER. 
For Supplying = Dry Steam ‘ane Runs with Steam 
to Engines, Dr ses, etc. A 
engine | Will work in any —oR— 


Place Separator as close to 
sib! he ste 





position. Compressed Air. 


ary ‘ste ae = through the small holes 

to eente r ol vibe. Steam can enter at 

A or B, as convenience may re quire ; 

also used in conveying steam long dis 

tanc ‘fo or Steam Hamme ors, Dry Houses, 

Water Gas Ge nerators and for all pur- 
s where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
ifth and Buttonwood Streets, Philadelphia. 


F ' 
THOMAS HOEY, 147 Sumrer St., E. Bostcn, Mass., Agent. Send for Circular, 


neste by 
J.G. TIMOLAT. 


89 & 91 8. Fifth Ave. 


+ 





TS. C 


"MANUFACTURERS 
Nn OF IMPROVED -% 


CoRLIS 3, STEAM ENGINES 
IN FULL VARIETy~ 
Tongpac: AKEN FOR [ompcere Powee 





WATTS. CAMPBELL Co. * 











Ww she yee 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


' Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 


WESTON 5 ENGINES 


HIGH PRESSURE BOILERS te |] WESTON ENGINE CO.. 


PAINT S® POST, 
AND 


COMPLETE POWER PLANTS ° 











Ss gotten 5 che nl & Co, 126 Liberty St., N. ¥. € ity 

Sc ton Bap P ty & Machinery . Scranton Pa 
He iff an-Ru a Oe 2 Ve ake St., Chicago, UL. 
u M. Sciple rx) SARA Sts Phila, Pa. 











AMES IRON WORKS, °in;® 


38 Cortlandt St., New Vork City. 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Beston, Mass, 
1026 Filbert St., Philadelphia, Pa, 


ORR & SEMBOWER, 
(INCORPORATED.) 
READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING | 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE FOR CATALOGUE AND _Pric ES. 


LINK- BELT ENGINEERING C0, 


NIGETOWN, PHILA. Pa, 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 























rials. Manila Rope Power Transmissions, Holmes Fibre 
Graphite Journal Bearings. 


( Western House, LINK-BELT MACHINERY CO0., Chicago.) 


64 
USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings. 


This he andy vo lume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 
readably written and beautifully printed upon heavy p ate pap er. Price, $1.00, postage b aid. Order of 
the publishers, the Republic Press, 14 Lafayette Place, The Van’ No strand Co.; . P. Putnam’s 
Sons, of N. Y, ; Damreil. Upbam & . (The Od Corner B ok Store), Bost yn, Mass,3 he ee rt Clarke & 
Co., Cink ‘nnati, Ohio The American News Co., and any be ok-seller 


Gro. v. CRESSON CO., 





















aN Power Transmitting Machinery, 


8th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, 136 Liberty Street. 





\ rT CAN BE APPLIED AND REMOVED IN A FEW 
= MINUTES. — HAS A GRIP EQUAL TO A 
PATENT INTERNAL CLAMP COUPLING. FORCING FIT. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 
Power by 











JAS. BEGGS & C0., 9 Dey St., New York, Agents. NzW YORK 


Friction Clutch Couplings. (#7 ie *ialae 
STEAM SIRENS, | 4 VERTICAL 

wit ia = SHAFTING. 

17 Dey St., New York. —"Ssiesss Also for Erecting same. 
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DARLING, BROWN & SHARPE, 


PROVIDENCE, R. | 


POCKET VERNIER CALIPER 


No. 680. Price, $10.00. Im Morocco Case, $10.50. 

















x This Pocket Ver- 

c.» nier Caliper is grad 

~\ uated on the front 

‘f to read, by means 

: — =n . f a vernier, to 

r ! 9 tho yusandths of an 
- It is gradu 
_ - m the back 
— ce 6 iths of an inch 

~ ey he jaws are of 
steel, hardened and 

ground, are 3-4’ 

long, 1-4” wide 

when closed, and 

take inside as well 

Fall Size, as outside meas 





urements. The 
_Caliper measures 
millimeters in place of 64ths of 





graduated to 
of a millimeter, 


aliper is furnished 
5oths 


outside diameter. This ¢ 
with a vernier to read to 


to 1 11-1t 
an inch 


Prance- FENWICK FRERE 0., 21K Martel Paris 


Kwersnno—BUCK & HICKMAN 390 White che ck ad Le t | Fasm 
ENGLann ee » Can erenle & CO., Ltd., 21 Cross St ~~" FRAN of a caRUTaannai Ay 140 a Ge Heetiy Sebaam 
wey Lon E. | (ste »ine 
Gemma y— St He CH ARD T & SCHUTTE 9 Spandauerstrasse Curcaco li 4 FRED. A. RICH, 2 
Berlin all Tools) New York Crry—F. G. KRETS CHMER, 136 Libs rty St., Room 503 
Germavy—ti * DIECHMANN, Ansbacherstr 5 Berlin, W. 62 | 








~ MACHINE TOOLS. 


LABOR-SAVING IRON AND STEEL- 
WORKING MACHINERY. 


Complete Equipments. 
THE NILES TOOL WORKS co.. 


HAMILTON, OHIO. 


NEW YORK, CHICAGO, BOSTON, 
; PHILADELPHIA, PITTSBURGH. 






Prices and Specifications upon 
application. 











Disgusted with cheap Valves are you? Most everybody is who has 
anything to do with them, especially the consumers. 


JENKINS BROS’, Y, AND 
Mee the principal dealers throughout the country. 


Insist on having the 
Sold by all 
é All Valves stamped with 
cuKinsS + Trade Mark is a guarantce that nothing better is manufactured 


JENKINS BROS. 


and save TIME, MONI ANNOYVANCI 


NEW YORK, 
CHICAGO. 


‘ HILADELPHIA, 
BOSTON. 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


€ MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


Por RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, BTC., ETC. 


STEAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. E. H. MUMFORD, Representative. 


GA. CRA Y Co., 


CINCINNATI, O., and 12! LIBERTY ST.,NEW YORK. 


MANUFACTURE AS AN EXCLUSIVE SPECIALTY 


PLAN ERS. 


Send for list containing over 100 SIZES and lengths, with illustrations. 


WRITE FOR PRICES AND PHOTOS. 


GOULD & EBERHARDT, _ +e 
Rapid. 
Powertul, 
Original, 
Convenient, 
Accurate, 
Large Wearing 
Surfaces. 
2,500 IN USE. 











= STRIKE - 
Ptr as | eae 





~ DOUBLE TRIPLE QUICK STROKE 
(TRADE MARK) 
WITH EXTENSION BASE AND SUPPORT TO TABLE. 





PRATT & WHITNEY CoO., 


HARTFORD, CONN., U.’S. A. 


Solicit orders for the following machines and appliances for the manu- 
facture of bicycles: 

Turret head machines and patented tools for forming hubs from the 
bar or forgings. Adjustable multi-spindle machines for drilling spoke 
holes in hubs and rims. Wheel constructing and adjusting tables, 
sprocket wheel boring and facing machines, tube cutting machines, fork 
head threading machines, nipple tapping machines, Tucker’s open dies, 
revolving chucks. 


Billings Patent Surface Gauge. 


Lhis Surface Gauge ts drop forged, of bar steel, 
and finished in a thorough 
manner, and hardened. 





Send for Illustrated Catalogue and Price 


THE BILLINGS & SPENCER CO. 


HARTFORD, CONN., U.S. A. 
Chicago Office, 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., 
France—L. ROFFKO, 58 Boulevarde Ruhard Lenoir, Paris. 


WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


SCREW MACHINES: 


=FIVE SIZES: 
ee (ee 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


List of Machinists’ Tools. 





Finsbury, London, E. C, 
Russic i—/]. B LOCK, Moscow, 


























The Aah ‘Menularite i, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


The most Com- 
plete, Compact 
and Reliable In 
dicator Outfit. for 
indicating high or 
slowspeed engi es 
now made, This 
instrument re- 
ceived at ** The 
World’s Colum- 





bian Exposition” 
the 


Highest Award 


for Excellence of 
Design. Superior 
Grade of Work- 
manstip and Fin 
ish, Reliability and 
mand Efficiency. Send tor 
Special Pamyblet, 


Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 





unt 











UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO.. 


ROCHESTER, N. Y. 








a, \WYMAN*GORDON| Bea 


‘= 


ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vice-PREsIDENT. 
F. B. ALLEN, 
J. B. Prerce, Secretary & TREASURER 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Aeme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PR PRIGHS 


In order to reduce our stock, we offer 16’, 18’, 21" and 24’ engine lathes, 16’, 22 
24” and 27” planers, 10’, 12” and 15” speed lathes, 15’ and 20” turret lathes, at a gooc 
discount from former prices. 

We also have a few 16” and 18” second-hand engine lathes, in good order, and 07 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 


WORCESTER, MASS. 


b)=10) 2 20) ATI) (Che 
— Woop WORKERS’ VISES — 


=| «7 


SEcOND VICE-PRESIDENT 



















PAT. DEC. 6&, 188% 
PAT. DEC. 4, 1888. 
PAT. AUG. 26, 1886, 








__\J.M.CARPENTER eee LULL =, 





PAWTUCKET.R.I. 





IPS & DIE 





